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]2t (^7) Abstract: A novel fluorescent protein derived from Montipora sp., Acropora sp. and Lobophytum crassum; and a novel pigment 
^ protein derived from Actinia equina. 
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m 

(Montipora sp. K 5 KiM^ (Acropora sp. ) RTF 1 ? $ / = (lobophytum 
i£*/4V*? s S*5-^>? (Actinia equina) ft^Olfi^feilfiTO^OflJffllu 



^7^0x^^-1/7- 1^ MJT (Aequorea victoria) fcS5fei"§^-fe^S 

esc (gfp) r* % 4ti^(^v^#<©MW5o ftia, j^r^tim. 

mm&&& J: W (semi-rational) ^«Mff "C £ & ^{fc £ 

&h£<&%t$tiz>GFpmmfc<D--^ti,xn&'$kftm&'g: (yfp) ^ 

IfbtlZo YFP fi N ^7^ (Aequorea) GF P^*<D't'-Ct)*^S<D« 

»oyfp©£ *3j;tf<pte % ^eaveft eo.ooo^ioo.ooorW&j; 

TJ< 0. 6~0. 8 X-h V (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544), 

^fc, GFP^g#tf>fi!ltf>0!li: i/7yMfif (CFP) 2*£>*K E 
C F P (enhanced cyan 

fluorescent protein) d^b^TV^ 0 £fc N ^y^r>. 
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WO 2004/111235 PCT/JP2004/008786 
(Discomasp.) a»6> It (RFP) t>¥(ffi$^T33 9 , DasRed 

f^ofjtiefciW^^ 0 Kij!i-3ttfc 1 b0^fe*fifilt'efc5„ 
te&<m&\z.~o^xn j gi$1rix^ZWK'J>to\ 

(Montipora sp. K SKJJ'f^' (Acropora sp. ) , RTF 
RWS.*/^ UobopJiytum crassum) Rift*?" 3* %iW£ l §k%^&'S.*W&rt 

££>fc:$3PJte. »RFP (DsRed, ^tfy^y^^t) ©^-tlBJEV^iB* 
£ btefcZ&Wft* W^Wy^ft^ (Actinia equina) KlS^-f^, & 

S#S<o«ES©*«rKJRi-*»fa«:fe*seit«rffi»i-S - £ fcABW"**!* 

ymmm<Dmn^^X0m^7^^-^nU sney+l/sS (Montipora 

sp. K ^ F y -Y (Acropora sp. ) RTJ 5 ^ 5 3r/ =» (lobophytum crassum) 

© cDNA7^^7 y -3&»&±fB:^7>r ^-fc^T^fc^ftSeWS: =»- K 

ffitbtltc^^ey-fy^ (Montipora sp. ) , 5 KJJ'fi' (Acropora sp. ) , RW % 
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*;=i (lobophytum crassum) ft*©f3feiet©f HJfigttfcA? 

ftmt£77'(-?-*WL^\ss $^It5^#Wy^ft^ (Actinia 
equina) OcDNA7^/7!) -frhlMrfU -<?-*Rl^T%iffl£&mm 

#^(4, ^btlfc^^^Wy^rV^-t^ (Actinia equina) &%<D&M 1 &&'M. 

fiP*>, *%mz&tl&, W¥<0 (1) ~ (3 5) lc!B«<^W;o5»£*l5o 
( 1 ) (Montipora sp. ) &*<7>TiEO#tt&;rf 5&7fcM6R 0 

( 1 ) St)®^7C^^ 5 0 7 nmtifc5 ; 

(2) ik%mX$Lm*5 1 7nm-C&5 ; 

(3) 5 0 7nmic4ott5^»^Wl 0 4 0 5 0-?&3 ; 

(4) i^ifclWO. 2 9T*&5; 

(5) M#tt©pHi»pKa=|>l5. 5T?fc5: 

(2) 5 KIMS' (Acropora sp.) £ 5fc<£TI50i|#&&^1-5&#;^6Ko 

(1) i«W5 0 5nmtfc5; 

(2) Sbfcfettfc^ 5 1 6 nmtfcS ; 

( 3 ) 5 0 5 nm tjott^^^K^W 5 3 6 0 0 T'fcS ; 

(4) AW^O. 6 ; 

(5) »JlX#tt^pH»tt^pKa=^)6. 4T-&3 : 

(3) SKIMf (Acropora sp. ) £&OTIB£>#tt&^H-5^7fc® 6K 0 

( 1 ) 4 7 2 n mtifc 5 ; 

(2) &3te**a&*#4 9 6 nmffeS ; 

(3) 4 7 2nmfc:j8tt5*/MR^8fc& J 2 7 2 5 0tfe5 ; 

(4) fi^JRWo. 9 0"Cfc5 ; 

( 5 ) 3fcRJR«M4© p HaJStt* 5 pKa=|*)6. 6 -CfeS : 
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(4) (Montiparasp.) &3fc©TfB<D#tt&^SM®6a o 

( 1 ) ®18MX$L&& 5 5 7 n mt'JbS ; 

(2) S*S*»S^5 7 4 nm-CfcS ; 

( 3 ) 5 5 7 n mC *3tf S 4 1 750^5; 

(4) i^WO. 4 ; 

(5) «»pHiWpKa<i^4. OTfoS : 

(5) ^#Wy^^ft^ (Actinia equina) ft3fe©T8B©«tt&#1" 

(1) MMft^5 9 2 nmffcS ; 

(2) 5 9 2 nmfc:i8ttS^/H^«»#8 7 0 OOtfeS ; 

( 3 ) »J&t#&© p masted p h 5 ~ i o -csjfe-c fc> 5 : 

(6) (lobophytum crassum) S5fe©TIS©#i4^*i-5^S 

(1) M«I^4 8 2 nm-CfcS ; 

(2) ^fttefciftfia 5 4 9 8 nmtfeS ; 

(3) 4 8 2 nml^ltS^/t'MW 5 ? 1 0 0 0X^5 ; 
■(4)-lfW0.-41-eilS»5; " - 

(5) t^©pHlWpH=4~l 0^S3tT?*>« : 

(7) aToww7 ^ /KEWSr^rt-smatesejr. 

( a ) Bfl|#-i§- 1 fc1B«©T 5 7 &£?U ; Xft, 

(b) SB^I#-^1 KUBftOT 5 /MMMfc&^X 1 i^tfi©7Ui©^ 

( a ) SWI## 3 {clE^© T * / BK£7>J ; Xtt, 

(b) @a?ij##3 jcib^ot 5: /WBaifcfcvvr ii»t>»iB©7 $ y teoXfr, 
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( a ) 5x&7 \cmm<D r $ y mmn ;x\-±, 

( b ) SB?!I## 5 x\* 7 KIE^cdt 5 J KBfllfc^T l fa hWm<n>T ^JWi(D 

( a ) 9 \Z.m&<D7 % J WMH ; Xtts 

( b ) 9 (cfEife^r ^ y ^ib^jui&v^-c i ^ t>wm<D7 $ y i?©^^ 

(id ^t»^©75 / wj^ttsfeiiet. 

( a ) ia»-s§- 1 1 khb»©t $ y mssm xu, 

( b ) ib^j## 1 1 k:fBtt<DT ^ y mmw^is^x 1 ^?>m©t s y mvx^ 

(12) &>T<Dtttifr<D7 s y mia^j^^r-rsm^eKo 

( a ) @B?U## 1 3 KWM<DT 5 y miB^J ; X\ts 

(b) ia^i#-§-i 3}c|b^ot5 ymE^J^fevNT i i^iii«)75;»^ 
w&%;V i /xtettMzmirz> 7$; u ^ft^-rs-r ^ y msa^ij -: 

(13) ffllt&lfabl 2©{pr^^|B«(7)geH^='w-Ki-^DNA 0 

(14) ^T©Wl^<£DNA 0 

(a) mnm^i\z.ftM<D7^;mmm*=*-h-rz>DNA -,xn, 

( b ) E^J#-^ 1 {CfE^T 5 y mSB^Jfcl&VN-C 1 fa bW<OT 5 J ¥k<»X9k. 
A : 

(15) &T<Di*!tifr<Dm.MmZ%ir%DViA 0 

( a ) @b^ij#-^ 2 ^mww&mm xk, 

(b) ffi^lJ#-^2^|S^(D^S@B^J^*3VN-Cl^bM^SO^ N m&RV 
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(16) OT0fa*t3&>©DNA. 

(a) B^J«*3fcSB*J©T Syiffi^J**— K1"5DNA ; Xti> 

( b ) 3 fclBft©T 5 / BfflBfllfcfcV^-C 1 J&»feBrtS©7 5 y gfc©&& 

fi&&tf/x »#ap 575 y giia^J £;£r u MS a = - K1- s d n 

A : 

(17) KT©Wft**©HHH^fc*1"5DNA D 

(a) @B^J##4£fBit©:&gIB^J ; 

(b) ^»*4fc|Eit©l»BWK:*V>Tl^fe**©*»©^ ffifc&tf 

(18) £HT©(Rr^©DNA. 

(a) E2?iJ##5XH:7tc|B«©T$yifeK5 ; IISr=»-K^"5DNA ; XHu 

( b ) iE^j#-t 5 xti 7 kib*©t ^ y mmmK&^x i a> b$d@©r 

5DNA : 

(19) ^T©{5rtt^©^SIH^J^1-<5DNA 0 

( a ) iB^lJ## 6 Xi2 8 tcE^©4ISiajiJ ; X&> 

( b ) E?9## 6 Xte 8 £iE$©:£;£IB?!IK::J3V^ 1 !5»fc*|i©ttQ6©>E*^ S • 

(20) EJtT©fittbfl*© D N A„ 

(a) |B»-§-9{-|B«©T$ym@B^J^= 1 -K-r5DNA ; Xtt, 

(b) ga^ij#-^9 ra«©T $ y SfflaaiKifcvvr i a»e>3MB©r ? ys&©&^ 

A : 

(21) ^T©{Brtb^©^ssa^ij^-r5DNA 0 

( a ) @a?ij#-i§- 1 o mfBR©46SE^J ; xhu 

(b) k?u## i o £. i zeM<DmMmn\z&^x 1 a>&awH©:!ft£©£3fc* 
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(2 2) #T<Pfaft#>©DNA 0 

(a) SB^IJ#-^1 ltd|Bic(DT5ymia^J^=i-K1-5DNA ; Xtt, 

(b) E^J## 1 1 fclfB*fe©7 ? y^E^IJ^joV^T 1 fab%tm<DT $;®(D^ 

-Kt5DNA : 

(2 3) £XT(Di»!tlfa(Di&mm*mirZ>DNA 0 

(a) iB?iJ#-t 1 2 fcHB^tfX&glB^J ; 

(b) ffi^lJ#-^l 2(C|S^(^)MiB^J^C*5V^Tl^feM©^0^^ 
(2 4) ^T^tl^DNA 0 

(a) mzm^i s^um^r^ymmn^^-^ir^DNA ; 

(b) iE^ij## i 3 khb*©7 ^ / REfliiufc^r i *»e>»fi©r 

A : 

(2 5) ^T^fBTto^SIB^JW-rSDNAo 
(a) |B?IJ##1 4t|B^^SiB^J-;Xfiv • 

(2 6) (13) fab (2 5) ©fl?rtl/* a K:E«ODNASr^i-«*a*ift*.^ 
(27) (13) (25) (DmftfrKBWHDDNAXte (26) Kfeft 

(2 8) (1) (4), (6), (7) frb (10) Xtt (12) (Dfttlfr 

(29) moges^»i^^^Ei-5geK^&^> ( 2 8 ) ^fEi^st-a- 
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(30) m<Dm&mmmM^\mmftm&M-ehz>. (2 8)x\*(2 
o i) (5) x& (i i) fcia«©&#«eRiteogeRi^fe^s» 
(3 2) (28) (30) ©^*i*»nnB«©»^3te«ewsrimart-c 

(3 3) (5) Xft (11) fcB«©fe*«eK*T^*^-Hefti:U 

xffiv^r fret mzft o^t *®mk-tz>. ±m%& 

(3 4) (1) frb (4h (6), (7) (10) Xtt (12) ©(ST^ 

KHB*©«MM> (14) (21), (2 4) Xf4 (2 5) ©ML/W^fBiK 
ODNA, (2 6) KIB^ifi***.''***-* (2 7) fcffi*©J&5HE&fk X 

n (2 8) a>b (30) ©^rttj&*K:ia«©iB^*sesi*'&tf, Mf*^^ 

ho 

(3 5) (5) xn (i i) fcsa«©fi*sea^ (22) xw: (2 3) khe 

tODNA, (2 6) fc|B«©m^^^^-s- (2 7) fcffi*©7&SHE!fcto 
X» (3 1) |CfB«©l»£«&««:'&^ R*KK*y ho 

0S©flS«lftW 

Ellfis #38W©=»*l'tf'3'= r (Montipora sp.) &3fc©:MS6ff (COG) © 
Ibfe*^ h/v&tfBb®;*^ h/v (HA), (cog) ©Kifc*^ h 

(EIBK RTflktttm&n (cog) ©pH^gte (BO Sr^1-, BCfcfcvvtfll 

IU2fi > ^^©s^E-^f-^ (Montipora sp. ) &5fe©^ftg6M (COG) © 
pH5 -e©M^^^ h/V&tfJSljg*^ Wl' (HA) pH5 ^©Pjfclfc;*^ h 
/V (0B) ^"To 
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H3&'*»W05 Ky-TiX (Acropora sp. ) S*tf>i£ftS6« (MIG) <D%% 
h/k&tWg*^ (HA), 3£ftg6« (MIG) ©Rife*'** YjV (H 

b), jkxMk%w&9. (mig) opHjsstt (so hc^v^ mm* 

H4tt, #3BW©5 Ky-Tv- (Acropora sp. ) ft*©«sef (MICy) <D% 
h/VRXtmmx^? hfr (HA), MSI (MICy) ©M*-^ h/> 
(0B), RTFgytm&S. (MICy) ©pH^gtt (lO HCfc*5Vvt N 

H5tt, *5§lfl®**»eJt (MiCy2) ©pHJigt£ (HA) • 

h/V (HB) Sr^-To 
0 6(3:, MOa^Vt^^ Qfontipora sp.) &5fc©«;g6« (COR) © 

aate*^ h/v&T/jajB^^^ (ia) % (cor) ©»*^ h 

;v S«Sf (COR) ©pH^gtt (iO^t. HClC^T, 

H7W:, ^IflO^^^Wy^^t^ (Actinia equina) &&©&^fS& 
Jt (Ume) (DWUX^? h/V (pH7. 9) (HI A), &tf£Jif 

g&K (Ume)" ©M^pHiStt (HB) fc^o 8AKlj8V^s 'tM 

|8|J, /fclgPJ!©?^/ = ilobophytum crassvm) &3|5©^6^6® (KnG) 
Og-ftX^t HA'JttWftfi*'** (HA) (KnG) ©pH#C# 

tt (iB)^t, 

#3&!8©£llfc©^^ov>TPtoK:BMli-r5. 

(D ^c%w<o^gag&tyfe*gag 

*%m<0%^ ©MSftt, a^Vf-y^ (Montipora sp. ) **©*>©■?*> 
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( 1 ) ®mm±$i&fr 5 0 7 n mXhZ ; 

(2) f»SES#5 1 7nmT*fc5 ; 

(3) 5 0 7 nm^&tt5^/^Jbfc«a* 1 0 4 0 5 0 -?£>5 ; 

(4) 4-^lfcWO. 2 9T?&5 ; 

(5) MWtt©pH^»pKa=|Sl5. 5T*fc5: 

a^yfy^ (Montipora sp. ) ft, ^W®<< Vfy 

7nmX*$>^^ f»SS)5 5 517nm-(:W„ 507nmm^ 

(a) @B^J#-tltlE^©T^y^E^J ;Xft, 

( b ) i ^ib«©t ^ y wmmz&^x 1 ^?>fio7 5 y moiK^ 

%L%W<D%-(D i $k?tm&Wft, 5 K!M*> (Acropora sp. ) 
Tmz>am*%irZ>z.b*i%mb1r% 0 

(1) ®iH*W5 0 5nmT?fc5; 

(2) f»t^5 16nm-Cfc5; 

(3) 5 0 5 nmt*5lt5^f3t#tii s 5 3 6 OOffcS ; 

(4) ifWO. 6 7ffc5 ; 

( 5 ) « p HJ§gt£# p K a =m 6 . 4 "Cfc 5 : 
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$ KU>fS/ (Acropora sp. ) tt % fJMfrWm&ffl^&f- ^=?3E8M ispls* 
5nmffe!), f»»5 16nmtfc5, 5 0 5 n mfcfcttS* 

wftftflMfttt 5 3 6 o o t**> 9 , *7-jR*r± o . 6 7 -e^s„ 

( a ) ib?ij## 3 mia«oT 5 / mm ; XW\ 

(b) BB?U#*3 \Zt&ffi<DT K / ffi&fflfc&^X 1 frb%t®<DT $/Wt<DX& 

^B^©I=©f)feiaf{i> 5 KlM^ (Acroporasp.) ft^©fc©T'fe t) > 

( 1 ) JSfri&tt*:*** 5 4 7 2 n mVhZ ; 

(2) *3te«^cjft**S4 9 6 nmtfeS ; 

(3) 4 7 2 nm»H*5tt5*A##*fc&S2 7 2 5 0ffc5 ; 

(4) ift$^0. 9 01?fc5 ; 

(5) ttt© p Hl^tt^ p K a =«l 6 . 6"Cfc5 : 

2nmt«fe!) 1 f»^4 9 6nmffc5„ 4 7 2 nmfc&ttS^ 

AWtttfmS. 2 7 250ffc"J, ft^Mfl 0 . 9 0 T*fe5 0 */M?fc3te»*tt* 
1 ^fcfc «3 o^oRiRiSr* U Lfcft*© ^tifctt 

*55W©0=©*3feaeW©*#flli UT»4 % &T©Mw&*©T$ /!MB?!I& 
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( a ) wmm^ 5x\t 7 \mm<DT s y w®m ; xn, 

%&W<0%m<Dik%mb'%ft., a'lty'fy* (tfontiporasp.) &%(Dh<DXh 

( 1 ) IbjBtefcSEfias 5 5 7 n mt*fc5 ; 

(2) ^t^ffi^ftS* 5 5 7 4 nmffeS ; 

(3) 5 5 7 nm£:tettS^/VM«[2S4 1 7 5 0tfc5 ; 

(4) *TOWO. 4 1-efc5 ; 

( 5 ) p H^gi&O* p K a 4 . OtfeS: 

7nm-efcD, M^fi#5 7 4nmffc5„ 5 5 7 nm^fctfS^ 

/H^ltt4 i 7 5 4 i-e&5o ^e/vM^fcftm 

( a ) ia^j#-^ 9 \z.im.<DT $ y ^Sfi^lJ ; x\t. 

(b ) ib^j#-^ 9 kb^t 5 ;mm\z&^x 1 i^tior ^ y m©^> 

#3PJ<D&3if^6fCtes ^y^Wy^^^i^ (Actinia equina) gl&cDk 

( 1 ) W.&U±$.£:fc 5 9 2 n mXhZ ; 

( 2 ) 5 9 2 n m^^^S^^M^^ 8 7 0.0 0"Cfc5; 
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(3) MiR*m<DpH^gtfe&SpH5~l OT?£3rC&5 : 
^^Wy^ft^ (Actinia equina) tfU JglJ&SMfen (Cnidaria) 0>M!fo 
WnyoWB<Dtt&M (f"V=f AIR) (Anthozoa) ©AWiffl (Hexacorallia) <Z> 
^ftl^S (ActiniariaJO^^^Wy^^^^^^ (Actiniidae) V 
^Vft^©lttfe5o fr^Wy*^** (Actinia equina) Wt, 0* 

^^OTwUM^T'li, P^Wf*^** (Actinia equina) 
(Actinia equina) fitfl-OW V ^^•f * ^e>*38M©fe*SeSSrlR# 

5 9 2nm(C^t5 ; e^M#iCfi8 7 0 0 O-Cfc^o 

*3&w<D&mm&w:te, (i) FREw^t^-^ (^*^~a- 
mm at«!i, (2)^i*u«©^^^-*^^^^^~^^ 

•?fc5^£#$c£:-f<5o BP - ^ *3SW©fe*5eit-C^ pH5~10©$Sffl 
fc*5V>T!aitZ^^^ K/w©tf— *fl^g»:&s^fcv\ lot, :*3&93©&#5B 
Wtt, j£«gfflopHStftn:i8VNTP«©*#"C«^i-5^i^^#v £&f*j-c© 
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( a ) 1 1 fcSB*©r * s ^sm ; 

( b 1 1 KHffit©7 $ / BfeE?!lfc:18V>-C l^^lOT^y ^©:fc^ 

:£3§8)3©03:©&ft®&Kf3:> ?5*y=» (LobopAytua crassum) &*©*>© 

(1) jaiBffi*S£ft^4 8 2 nmtfoS ; 

(2) S»W4 9 8nmffc5; 

( 3 ) 4 8 2 n mfc:}8tt5*/M»3fe;fl$j|&:# 7 1 0 0 0 T-fc5 ; 

(4) ifWSO. 4 1t^-; 

(5) f »© P Hl»pH=4~l 0«tfc5 : 

{Lobophytw crassum) \Z S JWJfift»P5^A»IA*f-^='lBIHfcJR 

^^©flofM&Stts »T©HlS0«l"e*-f*iI!K JSbjBtf^ftS* 5 4 8 

2nmt'3i)!), S3tS^ftf#4 9 8 nm-eJb5. 4 8 2 nmfcastfS* 

/MftSfcRScH: 7 1 0 0 0 -C& «9 , ' *^ WHO . 4 1 

( a ) 1 3 fc|B8©7 5 / ; Xtt, 

( b )@B^iJ#-t 1 3 {CfE^©7 5 7 mSBW-^T 1 d> bjftfiO.T 5 J &©&5fc* 

n-. 
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fcj&s-C#S£T©#£»Sr&£U BjB*«, pHWi 

*mm-?W5 bit, *>««*©3fc«ri»tet*t«4Wt«:**U 

T h X V > U , -5 V SiMS*$fcK£> W > 7 h L fc t> © t? *> o T fc J; V \ 3&*3, 
P H^gttti:, p H 5 ~ 1 0 ■CS3tT?«>5 - 1 U\ 
±|B Lfcil 0 , ##9!©Efll*©Efll#* 1 1 fclEifcbfcT $ / 8IIfl?iJ£W1- 

%&mm&nte%%*ftkA,z&Lts:^b<DX'hz>o #35Wfc*5ivctt, mm 

3J*«eifT?fc3:v\ • - 

*WiW*©K?!I*©E?!I#*1n 3, 5 N 7, 9, 1 
lXttl 3fcE«LfcT$ySfcE^Ml*fcE^J##2, 4, 6, 8, 10, 12 

H-L^ftbSrJl^T^ ynf (Montipora sp. ) ,5. K y ^(Acropora sp. ) „ 
$ ^ tf? W y =*r >^ * ^ (Actinia equina) , X\$ $ 5 / =« (LobopJhytum crassum) 
&&<D c DNA7>f^7 !) -SrHSlfc LT P CR Srff 5 H fc £ 9 > *i^^f 

£ jlxte&Sf S Slf & D NA© — fH5©I$t)t" Sr_hfB Lfc P C R fc 

£ v) #fc^fc«, fmufcDNAWf>i-srie#fcae : m**^awfc«J: 0 ^fe 
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S. Ji©DNA*llSft»S»li:*Ai"6J:i:l!:j:!) % *3SW©«3tea 

(2) #3gPj©DNA 

(a) BW*U-3, 5, 7, 9Xfil 3|cBffc©7$yMBfll*r=-K1-S 
DNA ; Xtt, 

(b) @B^J#^-ls 3, 5, 7, 9Xttl 3fcMfc©7§y»RWfc:feVvriJ&» 

**o«*at 6««r = - Kt5DNA, 
♦JMloltaaeftfc 3 — K1N5DNA0 3 6>ft*JWW!lfc Itft, S*T©fa 

(a) ffi^lJ#-^2 N 4 N 6, 8. 1 OXttl 4fclB*i©iS£E?!l&^*t-5DNA ; 
Xf*> 

(b) E^J#-^2, 4, 6, 8, 1 OXttl 4fc|B*©**E?>lfc*5V^l^fe 

NA#Wb*b*. 

( a ) iB#ff^ 1 1 fciE4fe©7 $ J m&%*=i- KtSDNA ; Xtt* 

( b ) 1 1 fc1B*©7 5 / mSB^JlCjoV >T 1 2>> b*fc©7 S / 
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-KfSDNA : 

( a ) E^J#-^ l 2 (clBft0&£B?ll ; X\*. 

(b) B#iJ##l 2^|B«o^iB^iJ^*5VNTl^feM<^^*^^ 

5u 4*ftw^7-<-r-*«vNfc#y^9— (pcr) fciotjis 

«t o T , £&**Tr S D N A § ^ t 5„ r £ 5 &£*Ptf>&fl?rt\ 

Molecular Cloning: A laboratory Mannual, 2 nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989 % - IW: Current Protocols in - 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) 

(3) £M&MZM*s<2_£z: 
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X • ■^A'b^i-y^ • 7* ^ 7 —mOtfe^ (Bacillusstearothermophilus 
maltogenic amylase geneK /<f-;V7. • y -{r^tfc/V 5 * a T ^ ^ — ^jUk^ 
(Bacillus licheniformis alpha-amylase geneh s^/VX • 7$o!) ^"7 7^ 
«BAN T 5 7— (Bacillus amyloliquefaciens BAN amylase gene) N 
/^/V* - * • T/Vft V 7° nxT—^it'£i : - (Bacillus Subtilis 

alkaline protease gene) !>t< {i/^/V* • T^/V* • ^VtJ^- 
(Bacillus pumilus xylosldase gene) O/n^- ^ % ^fcfi? • 7^^© 

P^KftP^n^-?, *l!§^£> lac N trp^U<«tac 7°n^-^^if^ 

T'p^-^j&^sfcs. aAmjawiiiTOJte^n^-^^t i/t», #y^ 

Ky^a^E— ^\ PI O/n^i t-f^777-*y*/^* • tfy^ 
K n * y a 9 , * * a V » V 4 A** Wf%WBJW&&3- 1 7° 

n^e-# N !7» 17 fVW* 3 9 Km&QWmtty 

<r>"f*k-9^. Ko^— ^tfifT'P'e-^s TP I l^a^E- 
ADH2^^n*-*fc£:Wtf&*lS. 

t p i A7n*— 
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*5J:t^^^^iMB^J(^^.«T^y va rna Ki-5t> 

RT^lC-r 5 D N AIB^IJ * JMit Utti<^©-«iltttSV40 (1& 
*-iUtt, fllfctf, ^tKnl^^^^ (DHFR) SfcttSCf-y 

(4) *^a©Mg^& 

NA«lfi***3»-Ct*i/tfiE*©»ia , CJ:<x JWH^ JHfcfeJ:tfi**»C8 
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*$%mmifo<OWb VXYt* HEK2 9 3»R He La SIR COSftlR B 

HKaaR. cHLj»iia*fcttcHo»ja^#rf &ii5o 

SlBll&iWtf $>*K ^Jxl^x 1ry%n^4*X • -fe Hf (Saccharomyces 
cerevislae) £ fc fi^ y # c W *fe * • ^ ^ P ( S accharomyces kluyveri) 

*T?#5 Baculovirus Expression Vectors, A Laboratory Manual ; IkXfi 

JjUl/h' ~fv V =* — /VX Ixdf 3. • /<>f ^"P % Bio/Technology, 

6, 47(l988)^lC|B«)o 

(Autographa calif ornica nuclear polyhedrosis virus) ^r&rlB 1^5 ^1 i: /5 s "C^ 5 0 
BMfl&tL-Cfi, Spodoptera frugiperda ©IMUWfi-CifcS S f 9, S f 2 
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.-maT/K .7!)-vy.7VK-*y^=-(l H. Freeman 

and Company) N = a. — 3 — 9 (New York) ^ (1992) L Trichoplusia ni <T>W%kW& 
ffcSH i F i v e Ul/\?yui>^ls%m)e£*m^Z. btfX»%Z> 0 

ii^o®e«^>¥il> tt«ifc«:JBv>;fttfJ:v\, 

-X<!$<D \si?y&m^tz!k'( *y%&* n?l«^77-f S-Sepharose FF(7 
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tin vtcT s. / wtmiiRxmpm% 2 , 4, 6x«8, 1 0 xt± 1 4 £ 
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±fE$fc&T5 ;mwM<09'-Vy-4 yym&<Dfiim j $>-7u*e-9>-m&<DMfe 
KL#\i*XR^bM'*9 9-b\sXtt. mmWLteftWK tb#«$ 
s<9 9—X\t s TpNEOj (P. Southern, and P. Berg (1982) J. M01. Appl. Genet. 
1:327 ) ^ r pCAGGS J ( H. Niwa, K. Yamamura, and J.Miyazaki. Gene 
108,193-200(1991)), TpRc/CMVj (-T VtT h n?ls$M) > T P CDM8J (-C^tfhn 
ft ^P^/B^* r p RS303j, r p RS304j, r p RS305j, r p RS306J, 

T P RS313J , r P RS314J , r P RS315J , [ P RS316] (R. S. Sikorski and P. Hieter (1989) 
Genetics 122: 19-27), r p RS423j , T pRS424 J , I" P RS425 J , I" P RS426J 

(T.W. Christianson, R.S. Sikorski, M. Dante, J.EShero, and P. Hieter (1992) 
Gene 110: 119-122) fc£#S#iiHCfflV^ft£, 

BalbC-3T3», NIH3T3M, CH0 (Chinese hamster ovary) HeLa M 
NRK (normal rat kidney) jj$J3&, TSaccharomyces cerevisiaej taH ©STOfflflS 
ttBM (E. coli) Ml&fti?&&ift~rzz.bftX%Z6 *<99~<Dfe3iM]&^G> 

±ia©j:5K:uT#fc, *n©s*ieiti©ief (M6SCxi1-<5) 
* * b ufci» zm%mmmxm&irZ) ^ t m i o aua^ t^rt 5 s a sex 

5 hayKJJT, /MS#\ =Ov^flU #»'WI&* y -A* £ 
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**W©ft#*eJt©ft*tt* 4«UB©***ffli-*::i^«-c*>«. -© 

7 h 09) *iHfeftfrr£1t (ATTO x^*/W*-^7^7^iF-) fc^SrJBWC 

t4«3te« 6 «©*£*&* J& Jg-gJ ft t> © Sr We# 5 . 

Bft©*£, Sfrigft4 90-510nnu ft* 5 
1 0-5 3 0 nm8it©7'f/H'r**yit&wtWJF*U\ «eJ3©Si!H© 
®jB5fc4 6 0-4 8 0 nm % ft* 4 8 0-51 Onmil© 
7-f^-OTt5iiW*US #36W©£IH©ft*S6ft©#£\ ®jB 
*5 5 0 — 5 6 5 nm, ft* 5 7 0—5 8 0 nmgJS©7-f ^-*ftfflt5i 
LV\, *»H©»3L©ft3tefteW©*S-x StlM*4 70~490nnu 
ft* 490-510 nmSIE©7-f ^'-tftfflt* i i#fiPS U\ 

CCD^W^I fc K: J; 9 *Mt*frTH\ »ilfcft*fc«r£B$ra8r*-7?»91fc: 
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(6) £mv£MmMMMZ3&&MM£MME£MM 

»*ftA»^»fiK*ff«-r5»&fcW[, 3te-f K1"5DNA 

Lt, FRET (St##i*^*A"¥ 
*-^) ^blltV^i FRETm ^-O^SSKfcUT©^. 
7^£ftg&5t (CFP) ■C»KUfc0~©^Fi:, $ro«3tie«ilto 

3t£«ft«R (yfp) ^wMi,tc%-<oft=f-h*&ft^z>z.b\z£>Q, n 

(YFP) SrT^-fc^-a^fcLTflsJIS*, ^r^3tese« 
(CFP) *Kt-^Pittff«S*, SMtFRET (Sbte**^*-^ 
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2Wswofe*s&K», fret {%%&^*^*-mm \z&ftz> 

*-©»£# tilS 2 ©ik^frfc SrfcEfflB *r«»*S:»«f1"5 - fc * 
9, ±fE2W©^»RW©ffi£#E*£^S£fc* s ^t^. 

(7) aa&wofry b 

©3i»fflv^?>jiStf^tJ^&*elW«-f5ii:* s ^tS. 
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mmm 

mmm t> <D^mm^tm eatw (cog) ©mm, 

mm 

( 1 ) total RNA (DttW 

mmx^^ytm&WABwmm^n^tzo mwtx^y-f-^* (Montipora 

sp.)Srffiv>fco^Ufc = ; eyf-^=?^fL^i?##^Smi:2 ifyM^ TRIzor 
(GIBCO BRL) £ 7. 5 ml M Z.X X U 1500 X g X* 10 &IW3fri> Lft 0 ± 

ilC^PP*/^ 1.5ml £<:b;U 15#P^#Ufcm3^F^fiUfCo 7500Xg 
X- 15 ^-Kii^LfCo ±tn\Zj y7*n/V-/V 3. 75 ml £< t>k., 15 #>W&#L 
fc^ 10 ftm&M Ufc„ 17000 Xg -C 10 #|Bfifrt> UfCo £*TC 70%^* / -A- 
£ 6 ml iDx.T 17000Xg 1? 10 #11^6 Lfc 0 ±?jf £*rci*©!£ DEPC tK 200 m 1 
-C^fi? UfcoDEPC 7K-e^)H Lfc total RNA £ 100 ffiffc U0.D. 260 £ 0. D. 280 
©tt«riW*UTRNA*ASrSlofc 0 22 »g<D total RNA £#fc 0 

(2) First' strand cDNA <D&I$ ....... 

total RNA 4jug £r{£ffitv First strand cDNA <D&fo5ry h" Ready To 

Go" (Amersham Pharmacia) K £ •? cDNA (33 ji 1) Lft 0 

( 3 ) Degenerated PCR 

Lfc First strand cDNA(33 n\)(ObhZnl SriMFM i: bT PCR Srtfo fc„ 

5* -GAAGGRTGYGTCAAYGGRCAY-3 ' (primer l) (IE?!l#-5§- 1 5 ) 
5' -ACVGGDCCATYDGVAAGAAARTT-3' (primer 2) (E^lj#^16) 
W/i/y, R=AXtiG, Y=CXttT N V=A,CX«G, D=A,GX(iT S=CXW:G, 
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H=AXttTXi*C 
PCRKJS**aj5fc 

TV^fV—Y (first strand cDNA) 3jul 



X10 taq /<y77" 5 A* 1 

2. 5 mil dNTPs 4^1 

100 /iM primer 1 1/x 1 

100 mM primer2 1/^1 

$ U Q 35m 1 

taq polymerase (5 U/ 1) 1 M 1 

94°C 1 min(PAD) 
94*C 30 sec (^tt) 



52°C 30 sec (Hffl^©^<^— ©T^— 1J 

72^ 1 min (^v^^—WM) 

±!E 3 X 7 s - V ~f £ 35 1M * M?o fc 0 

72"C 7 min 

4°C flt^P 

-@|© pcr kftfcif l n 1 S'TV- h Us t> 5 
C3M*F-?PCR<HTofc 0 Ttfn-^/vS^cft-e, 350 bp <H0 9 ffi U tit 

(4) t^P-^yWIIP©^ 

Lfc DNA ^rJt Sr pT7-blue vector (Novagen) 7 -f 3 ^ Lfc 0 ;*CJ§® 

(TGI) ^aybt^/w— *I7>T f-fel^^Vay«rflV\ 

|^=tcz=-£>7<JI§®J:9 plasmid DNA Ir^LX, if A&tbfc DNAtUMt©*^ 
Ifl?iJ£ DNA 9 3i yf— i D Ufc. # b tvfcMXIB^J «Hfi©8cft£ Sat 
e^oSXE^I £ KM * © DNA tt&RiRI^&ftS & 1> ^ 
UrUfco «3fe«e»^©-»'C**i: i WI B fbfct>©K:BBUX, 5' -RACE Baa* 
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(5) 5* -RACE jfe 

Degenerated PCR Jlfc DNA WrJt© 5' «©ifc£Eai«:ifejei-5fc*fc 

5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBCOBRL) 
fcffiV^ 5' -RACEfe£*Tofc 6 £|Sl£bT (l) TMWRLfc total RNA £ 5 M g 

dC-tailed cDNA 0— 0 @ 4>i|H6fcfi 

5' -GGCCACGCGTCGACTAGTACGGGI IGGGI IGGGIIG-3 ' (primer 3) (iB?!l#-^l 7) 
5' -CCATCTTCAAAGAGAAAAGACCTTT-3' (primer 4) (B#|##18) 

5' -GGCCACGCGTCGACTAGTAC-3 ' (primer 5) (E#l#-^ 1 9) 
5 ' -CATGAGTTCTTGAAATAGTCAAC-3 ' (primer 6) (1B?!I## 2 0 ) 

r # a - * $vv*&8c»-e, %m $ *tfc 350 bp ©/< ^ k v to u nisi ufc 0 

*t§£ L fc DNA SffK" Sr pT7-blue vector (Novagen) -tn -9 "T fa f Lfc 0 ^Mttc 
(TGI) t h 7 ^ ^ 7 1 - ^ a y Lt //W* !7 M: W^a VSrffV\ a 
V^p~~C9:*:J§0£9 plasmid DNA ^r^lt, JPA$tl/fcDNA»f^©i6Sffi 
DNA > tf— £ 9 fc£ Ufc. 

(6) 3' -RACE 

Degenerated PCR T*#f>tbfc DNA 0rtf CO 3' <BHfo&tt\ (4) ©ittSB^JftrST? 
# &*Lfc1»*fc2iK:fBR tfc7°7^-7- £ # y =f dT ^7 W -r- PCR -?#fc 0 6t 
MtVX ( 2 ) T?PjR bfc first strand cDNA £ 3 1 bfco . 

5' -ATGGCTCTTTCAAAGCGAGGTG-3' (primer 7) (SB^J#-^2 1) 
PCR£«M 
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y^yyu—h (first strand cDNA) 3ul 

X10 taq ^77- 5ul 

2.5mMdNTPs 4ul 

20 u M primer7 lul 

10 u M $T V dTprimer 1 u 1 

$H • 35ul 

taq polymerase (5 U/ u 1) lul 

94°C 1 min(PAD) 
94*0 30 sec (MB) 

52t 30 sec (ftS^7^-7-©7--!J V^) 

72t3 1 min (/7>fv-#t) 

±|S 3 *x y t/Sr 30 iM * Mr o fc 0 

72"C 7 min (tt©#*) 

4^ 

T^fo-^y^Ht^*»-C, ii"!® £*Lfc#t) 1000 bp©^^KSr§IDWU 
Lfco b fc DNAW>t?r pT7-blue vector (Novagen)^ 7^^— 2^3 ^Lfc Q • - 

V\ &i>=ip=— (DjsMW*.*) plasmid DNA <Ht§£UC, }f A$tW u cDNA$L>t£> 
DNA ^-^ot^f— MJ; 5*3feLfc. 

|B^!IS(DIH^I#-^ 1 Ktf1t 0 Z.<n? COG if%£ Lfc D 

(7) 7^J©m^©Se^ 

m U C P =* d T 7*7 -f LT % ( 2 ) tillfc First strand 

cDNA Sr«@! UT PCR Sr^To fc e 
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5 ' -GGGGGATCCGACCATGGCTCTTTCAAAGCGAGGTG-3 ' (primer 8) (SB?!l#-^ 2 2 ) 
PCR KJESSaHMfc 

TVfV— Y (first strand cDNA) 3/zl 
X10 pyrobest ^y77" 5/zl 
2.5mMdNTPs 4jul 
100 n M primer8 .1/^1 
100/zM ^-U =*dT 7*7^-7- 1^1 
^JJQ 35m 1 

pyrobest polymerase (5 U/ /n 1) ljttl 
PCR£j&&# 
94t: 1 min(PAD) 
94*C 30 sec (^tt) 

52^ 30 sec (if^O/7^^C7^!Jy^) 
72t: 1 min (7*7 

±§B 3 * x y :/£ 30 INT ^ /vfro fc Q 
72<C 7 min (*^tf>#:K) 

4<C ««r 

T$n-xV;v<DmMMWi-?, MmZfttcffi 1000 bp <D'<> F*®*) WU » 
pRSET vector (Invitrogen) £>BamH I ^EcoR I flMfcKlf-:/*' n — = V if Ut, 
*fl§ffijfc (JM09-DE3) X'%$L£l£tc 0 3§m®6ttN;f»HisH;agiW< £ 5fc 
ay^hy^b Lfc£>-C3!3l® fifi Ni-Agarose gel (QIAGEN) tf^Lfco HfiK© 

(8) 

20MM^C*Se (COG) „ 150 mM KC1, 50 mM HEPES pH 7. 5*&#«rJBV*T* &JR 
h/V^Sfl^Lfc (M 1 B) 0 -<£>*^ b/KDt 0 -^ (507 nm) ©fit**)* 
/VS£ft«£f|-^ Ufc 0 450 nm ©»HJW* 0. 002 t ft 5 «fc 5 &±!B©$ 
W0TC#RU 450 nm -T?ISbj&LfcB#tf>&3fc*^ hfrb 550 nm (D^ftl- £ 5® 
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m*^? h/^m^tc (B1A). EGFP (aQNTECH)4rPI«m 450 nm ©RJfci&S 
0.002 fcfcSJ^fcLT***^ b/vSr«JfeU EGFP ©*^JR*S: 0.6 £ LX 













S 1 fc^l". 






















104,050 








COG 


507 nm 


517 nm 


(507nm) 


0.29 


pKa=5.5 


227 



MLfc (H1C). *pH©8IRfcW:&©a»K 
pH 4, 5 : 

pH 6, 11 : y y»^y7 7- 
pH 7, 8 : HEPES/<y7 7 — 
P H 9 % 10 : ^ V $/>v< -y7T — 

P H5-e«pH 6~10 t^T®lR<Dtr— 507 nmj&»£>493 nm ^ &3£©f 
- 9 » 517 nm 508 nm ^ t * Kffl&EM K *y 7 t ^ 0 fc*H> X V > 

fc 0 WJfe»*«rBB2AROTR:»i- 0 

IDfcffl 2 : ©*f»*3t»e3tfi^ (MIG) 

(1) total RNAtf>Jfittl 

(Acropora sp.) SrffiVNfc G 5 KH^^-t^, #^7tf-y=f 5 
AK" TRIzol" (GIBC0 BRL) £ 15 ml An*.T*#U 1500Xg 10 &M3t&L 
fc. J:»fc*Pn*/UA 3ml 15g>M*#Lfcl& 3&M^SU7c. 7500 
Xg^l5&M3M>Lfc. ±»^y^n/V-/V7.5 ml%<^X, 15#Hfl&# 
Lfc^ 10 &DQ1MI Lfc„ 17000 X g X 10 ^■MJS'C? Ufco _bi*&«K 70%3i 
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6 ml 17000 Xg T* 10 Lfc. ±»4r*rttK* DEPC * 200 /i 

1 -C^jSl bfc.DEPC>jcT?»# t fc total RNA £ 100ffrH:#*S UTO.D. 260 £ 0. D. 280 
(DUZMfe UT RNA $ft£«:Slo fc, 220 /ig © total RNA &#fc 0 
( 2 ) First strand cDNA 
total RNA 5jug 1:^1, First strand cDNA <D&&*y h" Ready To 
Go" (Amersham Pharmacia) K X «3 cDNA(33 ^ 1) Ufc 0 
(3) Degenerated PCR 

Lfc First strand cDNA(33ju 1) © 5 *> 3 /* 1 i UT PCR £?To fc„ 

-f*74^-(D s f J ?4 5 y ifeS^ISr^it^r. flaws*!* 

5' -GAAGGRTGYGTCAAYGGRCAY-3' (primer 1) (®B^!l## 1 5) 
5 ' -ACVGGDCCATYDGVAAGAAARTT-3 ' (primer 2) ffi^Jftl 6) 
R=AXi*G N Y=CXf4T, V=A,C^f4G x D=A,GXf4T 
PCR ffl&WMM 

T-iy^V—Y (first strand cDNA) 3jul 

X10 taq /<977 w 5/xl - ■■ 

2.5mUdNTPs 4m 1 

100 /i M primerl 1^1 

100 /xM primer2 1m 1 

>PQ 35/* 1 

taq polymerase (5 U/ /it 1) 1/^1 

94"C 1 min(PAD) 

94^ 30 sec (») 

52<C 30 sec ($m^<D'7 : 7'(-?-<DT~—}) 

72°C 1 min 
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±IB 3 *T 30 1M * MxV\ y?U&.Z 1 1M P/vZh 0. 3°C 

T»f fc. 30 1M ^ /H$<D«ft 43^0 
72°C 7 min 
4°C 

-® S O PCR RiS-c#b*bfcii#Bm«» 1m 1 £7^7° V- h t Ut, t> 5 -SISI 
C^-t? PCR £fxofc 0 T^D-^^«^ttl^Sl$ttfe^:t$0 350 bp 

(4) n-^^P-=^^Rrwfiss2?a©*s 

ttfft L fc DNA $r # £ pT7-blue vector (Novagen) fc y J *?— is a Is L tc 0 *:B§M 
% (TGI) l^7^7t^-v'3 ytt^W *!7^T h-tlsflsa ^£ffl\ 
SVN=tD^-(D7<:ra<t 5 plasmid DNA St^LT, #A£*lfc DNA HrtfGXKS 
SB^J^r DNA S/~-*a£>tf-— J: DSfcjfeUfc. #bftfc&gIB^J£^©M3f 6it 

^©^saa^'j t HstflE u-c^e© dna jsa6B?ii«s*3teae**© fco^fcs^sr^u 

(5) 5' -RACE& 

Degenerated PCR -C#bttfd DNA 5' -fflOttKIH&JSrfcjfe^SfciMJ: - 

5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBC0 BRL) 
«rJ3WT\ 5' -RACE^^rfTofcc HM£ LT (1) T?fS$S Life total RNA 3 /z g 
ttffibfc. DC-tailed cDNA ©-0 B ©JfJIiCtf:, 

5' -GGCCACGCGTCGACTAGTACGGGI I GGGI IGGGI I G-3 ' (primer 3) (IB3?!l#-i§- 1 7) 
5' - TAGAAATGACCTTTCATATGACATTC -3' (primer 4) (ffi^J#"^2 3) 

5' -GGCCACGCGTCGACTAGTAC-3' (primer 5) (IB?!J#-^ 1 9 ) 

5' - TCTGTTTCCATATTGAAAGGCTG -3' (primer 6) (IB?!l#-5§- 2 4 ) 



34 



WO04111235 ffile://C:\Documents and Rpttinffs\P\;antonssktnp\nocsforAJ\WO04111235.cpc1 



Page 36 of 112 



WO 2004/111235 PCT/JP2004/008786 

3|#$S| Lfc DNA Hf & pT7-blue vector (Novagen) 7 >f 7*— i/sV bfc 0 ^JUVIi! 

(TGI) Kih9^7*— ^— ^b^UT^/w— *7>f h"feW^^3^i$rffV\ 6 
lN=rp^-<Z>:*:J3§®<J;«9 plasmid DNA fcttfi LT, #A£*lfc DNABrtfOifiJSB 
fll £ DNA ix— ^ ^ y If— £ D UfCo 

(6) 3' -RACE& 

Degenerated PCR "C# 6> ftfc DNA 0f#© 3 ' fflfe&tt* ( 4 ) ^^Sga^U^r^-C 
fcfctbfcflf iMlu«U/7^ ^- * y =f dT PGR «.i 

ittt ( 2 ) "CflSI Lfc first strand cDNA & 3 /x 1 ftffl bfc 0 
f^^cbfc7 P 7'Y^— 5' -ATGGTGTCTTATTCAAAGCAAGGCATCGCACA-3 ' (primer 7) 

0B8I#*2 5) 
T^T"^— h (first strand cDNA) 3jul 



X10 taq ^y7r w - 5jzl 

2.5raMdNTPs 4 ju 1 

20/iM primer 7 • l A l 

10/zM oligo dT primer 1m 1 

$ Q 35m 1 

taq polymerase (5 U/ ]i 1) 1 m 1 
PCR£&3M*F 
94*C 1 min(PAD) 
94t 30 sec 



30 sec (^S—^^ , 7^^'-^T^— y ^i/) 
72<C 1 min C/7>f -vH*£) 
±|B 3 y 30 1M * Mfo tc 0 
72*C 7 min 
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4°c &m 

T tfu -X y/V««ft»-C*iM« Stilt 900 bp <Ds< y K-HO 5 ffi Uttf» b fc. 
Hi$g L fc DNA »f jt Sr pT7-blue vector (Novagen) Id 7 -Y ^ a V Lfc„ *I§0lfc 
(TGI) khJlsxy*— ^-^9VU^^!7Y WVb Vfcf?V\ 3 
VNn o^©« J; U plasmid DNA ^IgLt, Jf ASftfc DNA t&rtf^&gia 
DNA 5/- * ytf— K £ 0 ftjg LfCo 

3 \z.7Ff 0 Z. <o? n — y % MIG k bfc„ 

(7) ±mx^<Dm&%m. 

— b*l> ^dT^?^ (2) "ClRflttLfc First strand cDNA^Hi 

LTPCR^ofCo 

5' -CGGGATCCGACCATGGTGTCTTATTCAAAGCAAGGCATCGCACA -3 ' (primer 8) (WJ## 
2 6) 

PCRMW 

h (first strand cDNA) 3/il 

X10 pyrobest ^y77 w 5ju 1 

2.5mMdNTPs 4/il 

20 m M primer8 1^1 

20 mM oligo dT primer 1/zl 

51; Q 35 M 1 
pyrobest polymerase (5 U/ul) 

94^ 1 min(PAD) ' 
94*C 30 sec (») 

55^ 30 sec (iS^©7°7Yv^©7--y 
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72'C 1 min (/7^V-#S) 
±13 3 * =f y 30 V /Hto fc 0 
72'C 7 min 
4<C 

T^fP-^^Wom^tt-C% t|^£ftfc900bp<D/^K&ijOt>!i}U tlL 
X pRSET vector (Invitrogen) <D BamH I x EcoR I U$L\^-f~7# P-=y^Lt, ^ 
M» (JM109-DE3) -C3§gl&-frfc 0 N His-tag < <£ 9 K=t l/Xh?? 

h Vtc<DX%$Lm& « Ni-Agarose gel (QIAGEN) t?*t §g Ufc 0 Jf»SS^>*^«#S^ 

(8) mm&<oMffi 

(MIGK 150 mil KC1, 50 mM HEPES pH 7. 4 MStJEV^T, ®JR 
h/V£}!)£Lfc (l^3B)c ^.(DTs^? h/VCt'-^ (505nm) (TJ'ffi.tO^ 

bfc e 440 nm £>P»tfs 0. 001 b £5 £ 5 &±fB£>^ 
WiTC#^U 440 nm -e®jgUfc^^^^^ h/V'fc 540 nm <D&??tK3:Z>m 
m*^? h^ZMfeVtc (EI3 A) 0 EGFP (CL0NTECH)^IH^lw 440 nm <D»M& 
0.001 kftZXoK^X&ytX^? h^ZmfeU EGFP £>*^«£ 0. 6 t VX 

*2 













pH 




MIG 


505nm 


516nm 


53600 (505nm) 


0.67 


pKa=6.4 


232 



(9) P HJig&<D$l£ 

M^e^#i^»T*#3gRU^505nm©P»©|I<lr^ t> pHM^tttrS!!^ Lfc„ 
pH 4 % 5 : R^>77T- 

ph 6, ii yy^y^r- 

pH 7, 8 : HEPES ^y77*" 
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pH 9. 10 : ^^77- 
aOSS$**H3CK:^i-. 

(1) total RNAOjfttti 

(Acropora sp. ) £/BV*fc„ 5 K JJ *< *>«r/N^- *C#* , #l\fcf-V=f 5 ^7 
AtC TRIzol" (GIBCO BRL) * 15 ml MZ-XfeWU 1500 Xg tf 10 #M3*frb 
fc„ ±»K:*Pi3#/l'A 3ml 15#W»#LfctU#W»1tLfc. 7500 

Xg X 15 #|BBt'k Ufc, V7**J 7. 5 ml &< fc>x., 15 $>|l]9t# 

io &ntMt ufe. noooxg x io aflja&ufc, ±fl?£&T 70%^* / - 

;V* 6 ml MtLX 17000 Xg X 10 ^WaSto V1t 0 ±.m*feXtilM* DEPC tK 200 » 
1 Lfco DEPC &Xf$M Ltc total RNA £ lOOfif |C#JR LT 0. D. 260 t 0. D. 280 

^ffi^SU^UTRNAaS^Sllofeo 220m g<^ total RNA £#fc 0 

(2) First strand cDNA<EM£-J$ 

total RNA 5 jug L N First strand cDNA ©^^fy h" Ready To 
Go" (Amersham Pharmacia) K> cDNA(33 m D L1t 0 - 

(3) Degenerated PCR 

Lit First strand cDNA(33 n 1) <D 5 "fe 3 n 1 £ UT PCR Sr^To fc„ 

5' -GAAGGRTGYGTCAAYGGRCAY-3 ' (primer 1) (MPm^ 1 5) 
5' -ACVGGDCCATYDGVAAGAAARTT-3' (primer 2) (|B^JS#16) 
R=AXiiG, Y=CXf4T x V=A,CXfiG, D=A,GX(4T 
PCREU&MJ& 

?^:/V— h (first strand cDNA) 3jul 
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X10 taq ^7?- 5«1 

2.5 mM dNTPs 4ul 

100 uM primerl lul 

100 uM primer2 lul 

* ]} Q 35 u 1 

taq polymerase (5 U/u 1) lul 
PCRK/£&# 
94*C 1 min(PAD) 
94*C 30 sec (») 



52°C 30 sec (Hi-«©^7 J-?-(DT~-}) Vit) 
72*0 1 min 0/7^ 

±ib 3 ^t^«: 30 im*/Htv\ r=-y yyumzi-y-Jt^ztiz. 0. 3°C 

Ttf fco 30 1M * ;^(DUmti 43U 
72^C 7 min (%'&<DW&) 

4t: 

ft C&#-C PCR Zftolto T%n-X ^;vm%^m-Q^n^t^-X^ £ <0 350 bp 

ifit §5 b it DNA ®f >t 5: pT7-blue vector (Novagen) lc 7 ^ a V b fc„ 

^ (TGI) Y^y^y^— fa yLT^/V- *!7>f h-fel^S/a V&1tV\ 
£^=»n 15 plasmid DNA £i|*§£ LT. #A£frfc DNA ^©^S 

^^gia^j £ ur -t^) dna j&smbwm® e **^> t> 

»fLfc 0 %ytm&mte*<D-^-zh% kmmhiti><D\mvx, 5' -raceSt&j: 

3 * -RACE Jfek J; 5 Jtft^*© iJ' P - = V ^£*T o fc 0 
(5) 5' -RACE& 
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Degenerated PCR "Zftbtllt DNA mft<D 5' (BO ©itSIE^J 
5' -RACE System for Rapid Ampl if ication of cDNA Ends, Version 2. 0 (GIBCO BRL) 
Zm^Xs 5' -RACE#s£*Tofc 0 mmtVX (1) XmnVtc total RNA£ 3 M g 

UfCo DC-tailed cDNA <D~® S OiHgi-te 
5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primer 3) (IB?IJ#-J§- 1 7 ) 
5' - TAGAAATGACCTTTCATATGACATTC -3' (primer 4) (U?lJ#-^2 7) 

5' -GGCCACGCGTCGACTAGTAC-3 ' (primer 5) (IB?!l#-§-l 9) 

5' - TCTGTTTCCATATTGAAAGGCTG -3' (primer 6) (M&l^r^r 2 8 ) 

(D^y^^r-^m^H-o PCR KJ&&fM£r±*5> h (O-fn h=t-Mzmttc 0 

fflK U fc DNA m f\ % pT7-blue vector (Novagen) K y -f >f— isal/Vtc 0 KMMW 
(TGI) KYyVX7*~- i/a^LT^/W-^lM fir :/&*TV\ & 

VN=i o^~<Z)^Bia«J: 19 plasmid dM^WlVX, }f A&tltc DNA ©f^O^Sia 

^[J^DNAiX-^^^-^-^it^^Lfc., • 
(6) 3' -RACES* 

Degenerated PCR DNA Brtf©3* Mttftte, (4) CDJ^IH^^-e 

# btitcinn*mz.ftm vftzfyj ^ # y dT 7^ pcr t?#fc„ & 

£ UT ( 2 ) "CHUH Ufc first strand cDNA & 3 n 1 Ufc 
ffr&Lfc:/^^— 5' -ATGGTGTCTTATTCAAAGCAAGGCATCGCACA-3' (primer 7) 

(IB^J#-§-2 9) 
PCR 

X^^l^— h (first strand cDNA) 3^1 

X10 taq ^y77- 5^1 

2.5mMdNTPs 4m 1 
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20 juM primer 7 



10 oligo dT primer 



lul 



^ JJ Q 



35ul 



taq polymerase (5 U/ u 1) 



94<C 1 min(PAD) 
94t 30 sec (^tt) 

55*0 30 sec (MM^-^J ^ ^r— <DT~— V W) 

72<C 1 min (7 7 4 

±1B3 ^^^^^30 f-^^/vfrofeo 

72<C 7 min (*:&<£{$*) 

4"C f&ft 

U fc DNA $r)t £ pT7-blue vector (Novagen) \Z. y <4 VaV Ufc 0 ^JSB W 
(TGI) (31 h7^7t- — v^gytt^V-^'f Ftl/^v'ay^ 6 
VN3 o s-o^cliJ: t> plasmid DNA ^rffi^ LT, If A&ttfc DNA Vr^OiftSS 

dna $/— ^xyf- K: J: 

WP\&<OWW&^ 5 K^-to - n £ MICy Ufc 0 
(7) *B§®"C<Dg&3S3l 

=fdT^?>f-*— &J8V\ (2) -ClWSLfc First strand cDNA ^rMFSL fc 
t-C PCR^rffofeo 

5' -CGGGATCCGACCATGGTGTCTTATTCAAAGCAAGGCATCGCACA -3 ' (primer 8) (iB^J#"§- 
3 0) 
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TVfX^—V (first strand cDNA) 3/zl 

X10 pyrobest /<y77 — 5jtU 

2.5mMdNTPs 4ul 

20 uM primer8 lul 

20 uM oligo dT primer lul 

5. 9 Q 35ul 

pyrobest polymerase (5 U/ fil) lul 

94*C 1 min(PAD) • 
94<C 30 sec (^t£) 

55<C 30 sec (^0/7^^07--!) V?) 

72<C 1 min C/?^Hfcft) 

±15 3 * *r v 7* 30 * /Wro fco 

72*0 7 min 

4<C 

T pRSET vector (Invitrogen) <D BamH I ^ EcoR I SPfilCf-^ 0— -V^U^ 7C 
BMW (JM109-DE3) TSSaS^fc. N His-tag ##< i 5 fc = Y 7? 

Y L1t(DX*&mW&\* Ni-Agarose gel (QIAGEN) X^M Lfc. »»©#ifettttJR© 

(8) 3bfe#tt<Dfi?#f 

20/illt3feie (MICy), 150 mM KC1, 50 mM HEPES pH7. 4 ?&?l££JBV^ Wfc 
Yfr&fflfeLit (Hi4B) 0 t<DX**9 Y)V(D\?—t (472nm) 
A&%WK&Wt Ufco 440 nm <DWVL& 0. 001 t ft 5 £ 5 £3bfcM£ £±!B<Di^ 
U»CC#iRt, 440 nm -?®&LfcR#©»*^ h^i: 540 nm ©*3fcK: ±S® 
h/V&SJJfeLfc (BI4A). EGFP (CL0NTECH) 440 nm ORJR*S 
0.001 5K:L-C£ft*^ h/UfcfilfeU EGFP ©aty-JR^S: 0.6 LT 
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^3 









ftft 








MICy 


472nm 


496nm 


27250 
(472nm) 


0.90 


pKa=6.6 


232 



pH 4 % 5 : ^^77- 
pH 6, 11 : r^'y77- 
pH 7, 8 : HEPES /*>y~7 T*~ 
pH 9 X 10 : if 1 ) Wy77" 

(10) MiCy © p H 1M4^# MiCy2 CDf£|Sl 

MiCy CD 166 # @ CDiJOV* *V (Q) % fc (H) mfHftf « - t K X «5 MiCy 

fctt^TftttflWSftSMWB^ MiCy2 i ft o fc (T 5 J WSM^WM^ 7 
L % mSiH^J?riB^J#-§- 8 (C^-T)o AftlfttUi p Ka=6. 6 frb p Ka=5. 6 £T 
fl* t) , t°- ^ ft 493nnu WiU<0 tT— * ft 462nm £ & o (0 5 ©A^B) 0 

mm 

(1) total RNA©tttti 

(GIBC0BRL) &7.5 mlJD^T^i^TM'XU 1500Xg "C 10 ftWkfo bfc 0 ± 
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i(^nq*;VA1.5mU<fcx., 15#M*#Lfcfc3&Wfr|ll/fc. 7500Xg 
t? 15 ftffl&bhtc, y7*n/V-;V 3.75 ml £< fc>*., 15 

fclfc io ^pqm tfc 0 17000 x g -e io # no&& Lfc 0 ±?t^^r 70%^ * / -/v 

£ 6 ml *n^.T 17000Xg T? 10 £IWaM>Lfc. _tm&&-Ctti§!£ DEPC 7k 200 m 1 
UfCoDEPC TkTigfl? Lfc total RNA £ 100 flffc#3R UT 0. D. 260 i 0. D. 280 
©H&fflSUTmfc&SrSJofc. 22 jigtf) total RNA &#fc c 

(2) First strand cDNA <D&$L 

total RNA 4/zg Srffiffl First strand cDNA <D&$,*"y h" Ready To 
Go" (Amersham Pharmacia) K£ X) cDNA(33/i 1) %&$.l,1t 0 

( 3 ) Degenerated PCR 

-a-J&Lfc First strand cDNA(33/x 1)0 9 3» 1 Sr^i LT PCR £?Tofc„ 

5' -GAAGGRTGYGTCAAYGGRCAY-3 ' (primer 1) (IB^J#-^ 1 5) 
5' -ACVGGDCCATYDGVAAGAAARTT-3 ' (primer 2) (|H^J#-^16) 

I=>f M Xtt Gx Y=C Xtt T; V=A, C X\t Gv D=A, G Xf* T S=C Xte G, 

H=AXttTXIlC 
PCR&J«M 

7y/l/-f (first strand cDNA) 3/il 



X10 taq s*y7r~ 5 ^1 

2.5mMdNTPs 4/xl 

100 mM primer 1 1^1 

100 fi M primer2 1 M 1 

* U Q 35 n 1 

taq polymerase (5 U/ ju 1) 1 M 1 
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94TJ 1 min (PAD) 
94°C 30 sec (^t£) 

52°C 30 sec (i^(D^7^ ^-©7=- V 
72V 1 min 

l&zx'ryJ'* 35 1M ^ ;Wf o fc 0 

72t 7 min 

4^ 

-®n<D pcr i ui ^fy^w h t u-c, t 

R C^-X? pcr £fro fco T # n y/vS^C&ft-?. 350 bp Sr§J «9 ft U 

(4) ^7?v-~^#mtm&wm<o®:%. 

Ufc DNA ^fJt^ pT7-blue vector (Novagen) ^7^f a ^Ufc e ^Cfli® 

ft (TGI) Vy^*7*~ * — i/a ^UT^/V— *17^ y^V? ^-al/^fiW 
ev^n--^*®^*) plasmid DNA^fflfiLT, }fA£*Wt DNA WfJi'©^ 

fc^O&ggB^IJ £ Jfclfc LT-t <D DNA i£giBW«M 6 *5fc<£ t> W&Zfr&m 
WUfc.*3te«a*^©-»*C*>5fc 3 l ! iWbfct>OfcB8-U-C, 5' -RACE $fe:jo «£ 

(5) 5' -RACEfe 

Degenerated PCR -C#btb7t DNA mft<0 5' ffl©«SIB5«**€i-5*:«)U: 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2.0(GIBC0 
BRL)£ffl^-C, 5' -RACE&£fTofc e $mt bt (1) T?Wl4Lfc total RNA «r 

5/ig^Ufeo 

dC-tailed cDNA <D — 0 @ t7>l#fi{C{i 

5' -GGCCACGCGTCGACTAGTACGGGI IGGGI IGGGI IG-3 ' (primer 3) (IE#l#-§-l 7) 

5' -CCATCnCAAAGAGAAAAGACCTTT-3' (primer 4) (S^J##18) 
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5' -GGCCACGCGTCGACTAGTAC-3 ' (primer 5) (lE?!l#7r 1 9) 
5' -CATGAGTTCTTGAAATAGTCAAC-3' (primer 6) (fE?!l#-§-2 0) 

r^fn-^y/vm^tt^^I^^ 350bp <D/<y KSr-SDU WUSWlfc. 
ffiMUfc DNA ^ftf&r pT7-blue vector (Novagen) Kly-f *sb V Ufc G :*:fl§0$: 

(TGI) \Z f7^77t- * — ytt^/V- iftP'f HrWS'afSrffVV 6 
VN 3 n=-(D«J;!) plasmid DNA^ft^LX, ^ A £ ftfc DNA 0>&£ia 
DNA i^-^ati/f— fcj; OifcJfeUfc. 

(6) 3' -RACE jfe 

Degenerated PCRT-#feftfc DNA ®r,Jt£> 3' (4) ©iftSE^JftJfe"^ 

#&ftfctiNft*r£fcfER bfc^y-Y T-fctf-y dT -fy4^-(D PCR -C#fc„# 
§f£ LT (2) -CPI^ Ufc first strand cDNA & 3 m H£ffl Lfco 

5' -ATGGCTCTTTCAAAGCACGGTC-3' (primer 7) (MB^lJ#-^3 1) 

pcr Rj&mm$, 

T y~f h (first strand cDNA) 3 m 1 



XlOtaq/^^yr— 5m 1 

2. 5 mil dNTPs 4 m 1 

20 ju M primer7 1 M 1 

10 n M ^ y =f dTprimer 1 M 1 

^ y Q 35 n 1 

taq polymerase (5 U/ ^ 1) 1 \i 1 
PCR£/£&# 
94°C 1 min(PAD) 
94*C 30 sec (^tt) 
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52°C 30 sec (*ES^©:/7^v— ©T=>- !J ^40 
72V 1 min {^y^^-W^:) 
_h|B3 ^Tvf^: 30 W ? Mto 1to 
72V 7 min 

Titn-xfA'nsiMWi'Zs ^m^ntcm iooob P ©^Kfcwuwu **» 

L fc 0 ¥t§SJ t fc DNA Wf >t £ pT7-blue vector (Novagen) K y 4 V a y htc 0 ± 
BMW (TGI) K F7^7t^-'>a yLTy;W*y-f h-feU^fa 
m\ SV^nn-r- <D$:mM£ V plasmid DNA Sr^SSbT, #A£*tfc DNA ErJt 
©mSia^J^r DNA 9 &:feV1t 0 

SriB^JS©IB^J#-^9 {-^i"o i©^ y% COR Ufc Q 

(7) ±mmx~<Dm&%m 

£ UC SjtjSHWtt^- y =* d T -fy4 v-fc^ffl LT, ( 2 ) TfUfllS Lfc First strand 
cDNA £ LT PCR SrfTo fc 0 

TOt 0 7 ^-7 - 

5' -GGGGGATCCGACCATGGCTCTTTCAAAGCACGGTC-3 ' (primer 8) (B5U##3 2) 
PCR^JE&Jfcitftfifc 

fV^l/- h (first strand cDNA) 3^1 



X10 pyrobest /^7? w - 5 1 

2.5mMdNTPs 4/zl 

100 m M primer8 In I 

100/iM ^-y =?dT7°7^^- 1m1 

5; y Q 35/zl 

pyrobest polymerase (5 U/ /z 1) 1 m 1 
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941C 1 min(PAD) 
94t: 30 sec (^t£) 

52V 30 sec {^.^(DZ^y ^ *?—<DT~— V 
12V 1 min (7 P 7'Y^-#*) 
±IB3^xy^^30 V-4?;l'fti1t 0 
72V 7 min (*&©1*;S) 
AV 

^LTpRSET vector (Invitrogen)©&raH I ^BcoKl gflffcKlf-:/:? —V:^ ' 
*J3§®& (JM109-DE3) -Clgm^^o ^MS«:N*^{c:His-tag^#< X 5 
3y7h7^ YLtcCO X*%^im 6 Ni-Agarose gel (QIAGEN) U tc 0 mM<D 

(8) «»&©#M?f 

20/xMM^e (COR), 150 mM KC1, 50 mM HEPES pH 7.5}§»/BV^ 8MX 
WV&$!J3gLfc (@6B)„ ^(DX^? y;V(D\f — ^ (557nm) ©ffi.fc'?'^ 
;>»#»^tfc„ 520 nm <D®.Utf> 0. 002 £ £5 <fc 9 fc^fiS £±1B©^ 
Wft-<?*JR-U h^fc 600 nm ©&ft|C £ 5Sfr . 

ffi*'** l^&iBJfcLfc (EI 6 A), DsRed2 (CL0NTECH) SrBlfBfc 520 nm ©RJR*S 
0.002 t46J:5R:Lrait*^^ h/H:$J£UDsRed2 ©1:^*4:0.55 £ t 



*4 









« 




ph . 




COR 


557nm 


574nm 


41750 
(557nm) 


0.41 


pKa<4.0 


232 
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(9) pH 

pH 4, 5 : ft»^y7r*- 
pH 6, 11 : U^?7r- 
pH 7, 8 : HEPES^y^T — 
pH 9 N 10 : ^yi/W<y77- 

ai£#*&BI6Cfc*-*-. 

( 1 ) total RNA Wjfttti 

fl^W^Wy^^t^ (Actinia equina) SrJBWfco .3fc*£Ut!7* 
^y^^ Mil^-M-" TRIzol" (GIBCOBRL) 7. 5 

mlJPtm^XU 1500Xg t* 10 #ffflj&b>Lfc, ±»t^no*^A 
1. 5 m 1* < *> 15-t>ra»# b^tlfe 3 bfeo 7500 X g X* 15 #fti8to U 

tc 0 ±»y7'a/V-;V3.75ml Sr<t>X., 15 ^W*#Lfcf* 10 
Lfco 17000Xg -C 10 &M3S<t>Lfco ±*jt&^T 70%^* y 6 ml iP^T 

17000 Xg T? 10 Ufco ±»&fcTtfcJR& DEPC tK 200m 1 DEPC 

*-C»#bfc total RNA £ 100 0. D. 260 t 0. D. 280 OffiSrtl^LT 

RNAftftfcSlofc, 1.2mg© total RNA £#fc 0 

( 2 ) First strand cDNA 
total RNA Aug Sr^JlL, First strand cDNA <D&f&* y V" Ready To 
Go" (Amersham Pharmacia) \Z. <fc <0 cDNA(33/z 1) £-£/&Ufc 0 

( 3 ) Degenerated PCR 

£-$bfcFirst strand cDNA(33ju 1)<D 5 3 M 1 UT PCR ^fTofd 0 
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5' - GTC ITC TTY TGC ACI ACI GGI CCA TYD GVA GGA AA -3' (primer2) QRffl 
#f 3 4) 

MXIiG, Y=CXI4T, V=A,CXt±G, D=A,CX»T S=CXIiG, 
B=AXttTXttC 
PCRKJ&StfflJ* 

T-^^l^— h (first strand cDNA) 3m 1 

X10 taq /<y77- 5^1 

2.5raMdNTPs 4m 1 

100 m M primerl 1 M 1 

100 m M primer2 1 M 1 

^yQ 35m 1 

taq polymerase (5U/ m D 1 M 1 

PCRKJfc&tt . - - ■ 

94*C 1 min(PAD) 

94*0 30 sec (denaturation) 

58*C 30 sec (annealing of primers to template) 

72*C 1 min #*) 

±|B 3 * 7" y 35 1M * /VfTo fc 0 

72*C 7 min 

4<C fifcfc 

-m g © pcr rje&-c# h hittimB® in\% i ri'-?i'-\>bhx,%5-$m 

C*#-CPCRSrffofc„ T^n-xy/vm»ilJ'C% 350 bp «r$J •> ffl U tSL 

fee 



5' - GGI WSB GTI AAY GGV CAY DAN TT -3' (primerl) (Kfl|#-§-3 3) 
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(4) ^^n-s^^tWIUBBWO** 

ffiU U ft DNA Wift % pT7-blue vector (Novagen) 1^7^ 3 >- U fc 0 *B§® 

ft (TGI) KYJ^^y*— '>a^lT7*/W Y^Vpf/al/tc^fW 
ev*=n:=-©*lH6* 0 plasmid BNAtrHEKUT, JPAStbfcDNAKJt©** 

^OttXS^I £ Jttfc LT^rO DNA MIBWmftS & £ *© 5 
WLfco ^seae^-SS^feS^WSfbytfeoniBSLT, 5' -race ifeioJ; 

(5) 5' -RACEfe- 

Degenerated PCR T^bttfe DNA Wrft<D 5' ft|©tt*K^ISrifc^t«fc»K: 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2.0 (GIBCOBRL) 
&JgVvt\ 5' -RACE^Sr^Tofeo $gS£ LT (1) TWMRLfc total RNA £4Mg 

*fe©WS*© DC-tailed cDNA ©-0 S ©Jgffifcte 
5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primer3) (ffi^lj#-^17) 
5' - CCT TGA AAA TAA AGC TAT CT-3' (primer4) (IS?U#-§-3 5) 

1=4 ;*yy 

5' -GGCCACGCGTCGACTAGTAC-3' (primer5) (IB?IJ#-5§- 1 9 ) 

5' - CCC TGT ATG CTT GTG TCC TG-3' (primer6) (@H^J#-§-3 6) 

b DNA if ft % pT7-blue vector (Novagen) \Ly 4 ^a^tfc, *fl§Htfc 
(TGI) b7^7d— — v'3^UT^/W-^l7^ hir i^H ^£fTV\ 6 
VN3P=-(D^I®i 0 plasmid DNA IrlllLt, jf A $ *bfc DNA ®Wt <om^B 
m £ DNA f — > 3C ^f — J: «9 Ufc„ 



51 



WO0411 1235 [file://C:\P0C"mPnts anH g 0 HinqgW a n^ S ktop\DocsforAJ\W004111235.CPCl 



Page 53 of 112 



WO 2004/111235 PCT/JP2004/008786 

3&mtt*y =?dT 7 7 ^fflUT, (2) "CSBSlUfc First strand cDNA 

5' - CCC GGA TCC GAC CAT GGT GTC TTC ATT GGT TAA GAA -3' (primer-7). (IB 
3 7) 

fVT'V- h (first strand cDNA) 3jtl 



X10 pyrobest ^^77" 5^1 

2.5mMdNTPs 4;i 1 

100 ju M primer8 1 At 1 

100 mM ^-y ^dT^-T^- l/il 

^DQ 35 m1 

pyrobest polymerase (5U/ 1) 1 m 1 
PCR 

94°C 1 min(PAD) 

94*0 30 sec 



52<C 30 sec (flfS!^ ©^^^-©T^-U ^40 
72tJ 1 min WvJ ^H*£) 
±|B 3 * X >y 7 s & 30 ?->f * /Wto fc 0 
72<C 7 min 
4<C fttt 

UTpRSET vector (Invitrogen) <D BamH I , EcoRI U&fcy-?? P — = V^UX, 
*J§IStfc (JM109-DE3) £fc^7*5 K&HURU ifA&ftfc^lg 
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*mm<DMPm%- 1 2Rv t m^m^ri 1 k^-To mmseu* n His-t ag 

< £ 5 = ^ h y ? V Ltc<DX*ft$LW 6 i* Ni-Agarose gel (QIAGEN) X'ffiM 
(7) 3fcRJR»tt©»*f 

10-MMfe*fi6 (Ume), 50 mM HEPES pH7. 9 JfiflKSrffiV^TKtt^^ b/VSrSI 
*3fe&^f§6 (Ume) T?»592nmlC!RJ|Jl©tr-^*S«ae>fe^fc (®7A) 0 WJSfe 



^5 





MS* 


WWII 


p h 




Ume 


592nm 


87000 (592nm) 


pH5~1(n?££ 


232 



(9) pHj8gtt©»£ 

50 mM<^TIH©i^«^ff-C®e»(0!SJl5l^^^ Wl'&MJfeLfc. (0 7B) O 

pH4,"5 : ^«y7 7" 
pH6 : yy»^7 7'- 

pH7, 8 : HEPES^5/7t — 

P H9, 10 : ?vi/y^yyT~ 

pH 5 ~ 10 -e * ©ft tt£ £ L W fc. 
( 1 ) total RNA (DttW 

{Lobophytum crassum) %%^1t 0 flHMfc^i'"*— n 1114^7^ 

fc w TRIzol" (GIBC0 BRL) £ 7. 5 m 1 ^T^U 1500 X g Tf 10 #M&&L- 

53 



W0Q41 11235 [file://C:\Documents and Set tingstevai 




Page 55 of 112 



WO 2004/111235 



PCT/JP2004/008786 



tz 0 ±fl!K:*an*/Kfcl.5 ml*<t>%.. 15^IBJi#Ufclft3^M#11Ufc, 
7500 Xg T* 15 ^reSS'bbfc. ±»^-f y/o/V^ 3.75 m 1 £< 15 

#P^«#Ufe# io Lfco 17000 x g -e io &m&& LfCo ±fit£3#T 70% 

^ 9 y 6 ml JD ^ T i7ooo xg -e io ufc„ ±»^»rtfe««r depc 

7K 200 n 1 Ufco DEPC fc-ZWm Vfc total RNA £ 100 j&fcW LT 0. D. 260 

t aD.280©it«:M*UTmfc*fc8lofc. 390 jug ©total RNA 

(2) First strand cDNA ©1=}"$ 

total RNA 3/ig SrttJB U First strand cDNA ©£-fifc*y b" Ready To 
Go" (Aroersham Pharmacia) \L & •? cDNA(33 ul)Sr^J^Ufc. 

( 3 ) Degenerated PCR 

ftjfcVlt First strand cDNA (33 » 1) © 0 % 3 » 1 Ut PCR Srff ofc„ 

5' - GRR AGG IWS BGT HAA YGG VCA -3' (Primerl) (6!?U##3 8) 
5' - AACTGGAAGAATTCGCGGCCGCAGGAA -3' (Primer2) (|B^J#-^3 9) 
R=A Xtt G, Y=C X\t T\ V=A, C Xtt G, D=A, GXftT 
PCR£«« 

fyT'l/- h (first strand cDNA) 3/zl 

X10 taq /<y77- 5 ^ il 
2.5mMdNTPs 

100 /zM primerl 1^1 

100/zM primer2 1^1 

' U Q 35 /il 

taq polymerase (50/ p.1) 1 M 1 
PCRKte&ft 
94°C 1 min(PAD) 
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94°C 30 sec (MW) 

52°C 30 sec (i!^©^7^^-©7^-!J V^) 
72V 1 min (7 9 4 #£) 
72"C 7 min (*^<D#;ft) 
4*C 

5' - GRR AGG IWS BGT HAA YGG VCA-3' (Primer l) (ffi^J#-^3 8) 

5' - GTC ITC TTY TGC ACI ACI GGI CCA TYD GVA GGA AA -3' (Primer3) (IE?!] 

##4 0) 

(4) V7?v-->?RXf&£mM<D8:& 

Ufc DNA »f ^" £ pT7-blue vector (Novagen) il^^aVL tc B 
ttc (TGI) Kl ^-V3^UT^>V-*17^ ht^Va V£ffV\ 

6V*3P=— ©*IlMl.fc 5 plasmid DNA^ffiMLT, #A$ft& DNA WrftOMM 

ia?ij£ DNA v— let 9*)febfc. ■&hhtt&£mM&4b<D$tytm&& 

te^vmm.m t am vx%<o dna mmm& l $kftm& a *© t> 

t*3' -RACE^C«t55t^^0^n-^^^Srffo^ 0 

(5) 5' -RACE $fe 

Degenerated PCR DNA WrK<D 5' iW<P:Egffi^J£fc5fe1-5fc «>£ 

5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
fcE^T, 5' -RACE&^tfofCo mmtVXl) TMHSbfc total RNA«r3ug ft 

DC-tailed cDNA (D— m g ©1^6 fit 
5' -GGCCACGCGTCGACTAGTACGGG I IGGGI IGGGI I G-3 ' (Primer4) (IB?IJ#-# 1 7) 
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5' - TTG TCA AGA TAT CGA AAG CGA ACG GCA GAG -3' (Primer5) (ffi#|##4 
1) 

5' -GGCCACGCGTCGACTAGTAC-3 ' (Primer6) (@E?lJ#-5§-4 2) 

5' - CTT CTC ACG TTG CAA ATG GC-3' (Primer7) (iB^IJ#^4 3) 

©^^-Sr/BVVfco ?CR hO/P ha^/VtcSpC^o 

T # p - * ^A^MWMttT?* *B*B $ tltc 600 bp tfV* ^ K *® U iti U Lfco 
ttfi U DNA $T tf* £ pT7-blue vector (Novagen) K 7 4 Lfco 

(TGI) Kll*?^*?**- pt— i/a^U-C^/W— tfr?^ h-fel/^i/a ^SrtTV\ 6 
V^n~-<D*j3§®J;*3 plasmid DNA^rffiMUT, ifASftfc DNA gf^^SIH 
DNA V— ^ ^^f— ^ <fc "9 fcMVfto 

(6) £i£SB?lJ<p&:5g> S.^M^"e^>®filSm 
(5) K£Q'&htltcm&<D N *Wc^i-^^^7°7'l'^-^MU C 
*Mfi^-y=fdT ^7^v-OTtt, 2 ) -CllLfc First strand cDNA 
Zmmt LTPCR^tTofCo 

5' - CCC GGA TCC GAT GAG TGT GAT TAC AWC AGA AAT GAA GAT GGA GC -3' (Primer8) 

(IB^J#-^-4 4) 
PCRHJSM/& 

"rl^yu—b (first strand cDNA) 3jul 



X10 pyrobest ^y"7 y 5 /z 1 

2.5mMdNTPs 4m 1 

100 mM primer8 1m 1 
lOO^M *V 

^ijQ 35 /il 
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pyrobest polymerase (5U/ ii 1) 1 /z 1 

94°C 1 min(PAD) 
94°C 30 sec (») 

52<C 30 sec (IHB^^^-OT^-!)^^ 

72<C 1 min 0/7^-7— #*) 

±|E 3 * x s> 30 1M ^ /Hto fc„ 

72<C 7 min 

4<C 

LT pRSET vector (Invitrogen) <F) BamYi I x £coR I W&K-^t — >^Lt\ 
*!§®J* (JM109-DE3) -C^m^-frfeo K-ftiaftU 

©8B?U#* 14^U ^5©7$; BHB*U&E?ll*©B#l#* 1 3 fc^-f „ 

Ni-Agarosegel(QIAGEN)r-)»MLfCo mMO*fe«#JR^7°c b £fc„ 

(7) «#tt©fi?#r 

10/iM^Se (KnG), 50 mM HEPES(pH7.9) W&&^XW9L*^t hfr&m 
|U(18A). i©*^ h/V<Dt°— ^£Dffi<£ !?^/VM»£MLfc 0 482 
nm fcffiMJt© fcN-* ibfr, 450 nm (C*5ft5W# 0. 005 t ft 5 i 5 fc&ftS 

e^iiaoaiKR-e^UT, 450nm^Mbfcl$©ibte*^ WWfcSJfeUfc 
(IS 8 A) 0 EGFP(CLONTECH) 450 nm 0. 005 £&5<J: 5 

UT^fc*^* h/v£$9£U EGFP 0.6 i UT$r&S6®tf>*^PJK 
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^6 













pH «5tt 




KnG 


482nm 


498nm 


71000 
(482nm) 


0.41 


pH4~10 


224 



(8) pH IfiSttO^Jfe 

pH4, 5 : Wy77- 
pH6 : UBSs*y7T*- 

P H7 : MOPS ^y77*- 

P H8 HEPES/^y7T— 
pH9, 10 : ^U^/<5'7 7'- 
pHll '■ 9yWt*y7T*- 
tt*fcBT8.Blc*M*. 

3fc38WKl<fc!K n^E-^f-^^ (Montipora sp. K ^ KIMf (Acropora sp. h 
* ^ * / = (lobophytum crassum) ft 3fe0$f&ft 6 WStfc $ *V 5 £ 

*^©m*se«tt, M£©*ft J HH4&*rU 

(COR) ft, »RFP (DsRed, ^n^fy^) 
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$6)K1*5IM^J;9, fr^JflWy*^** (Actinia equina) 
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1. a^^f-y=f (Montipora sp.) **©TflB<0Wte&^rr5^6S6ft. 

( 1 ) ®&g£k&&& 5 0 7 n mf*5 ; 

(2) £%tefcttJt«*5 1 7 nmtibS ; 

( 3 ) 5 0 7 n mKl* rj 5 104 0 5 0fife5; 

(4) IW^o. 

( 5 ) it W^tt© p Hi W p K a =|| 5 . 5tfc5: 

2. 5 KlMf (Acropora sp, ) ft3te<PTlE<P#te&^5ibfeS£l®o 

(1) 0 5nmffe5 ; 

(2) ^ftfefcifcgas 5 1 6nm^5 ; 

(3) 5 0 5 nm^i3ft5^MW J 5 3 6 OOffeS ; 

(4) IfWO. 6 7-C&5 ; 

(5) *KJR1*ttOpHl8Stt^pKa=|&6. 4-C&5: 

3 . 5 K y 5/ (Acropora sp. ) ft *©Tffi©«H4Sr^rrS«3teS SK. 

(1) JS)®ffi«ft^4 7 2 nmt*5 ; 

( 2 ) St3feft*:»** J 4 9 6 n m-Cfr 5 ; 

(3) 4 7 2nm(^^5^«W2 7 2 5 0"Cfc5 ; 

(4) i^lfcWo. 9 O^fcS ; 

(5) 3fcKlR«KM40 p HflSStt* 8 P K a 6 . 

4. n^i/f-Vrf (Montipora sp.) ft#©TS<&»te&^rT5&3te£fcSt. 

(1) i«H5^5 5 7 nmffcS ; 

(2) St5teli*«ft* s 5 7 4nmffe5 ; 

(3) 5 STnmH^CtS^/V^WM 1 7 5 0tfe5 ; 

(4) m^tiLWQ. 4 ; 

(5) M#tt©pHiSWpKa<H)4. : 

5 . £ # W y * (Actinia equina) ft5fcOT!H<D4#tt£;fi-1-5 
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(1) !Rlfc**afc£#5 9 2 nmtfe5 ; 

(2) 5 9 2nmCtt5 ; t;m»8 7 0 0 0^5 ; 

(3) ftRJfe4m©pHjaKteaspH5~i otfSfeS-e&« : 

6. **^/=i {Lobophytw crassum) A 3fc<DTfE<&*H££W1~5^fcgfi 

( 1 ) aiett^SElE* 5 4 8 2 n m-e£>5 ; 

(2) &%tefcttft#4 9 8 nmffe5 ; 

(3) 4 8 2 nmtC*5ttS*/V»*«»#7 1 000"Cfc5; 

(4) **lR*flS0. 4 1tfc5; 

( 5 ) p HJ«Stt*S p H = 4 ~ 1 0 -Cft3£*C*>« : 

( a ) mm?r i fciaftoT s: / mm xtt. 
( a ) ib^j## 3 \z:mm<DT $ ; mmm xtz< 

( a ) ib?ij#-§- 5 x\t 7 km^t ^ / mmn ; xk. 

( b ) @B?IJ#-^ 5 Xte 7 KWMKDT $ J WRMKft^X 1 A^ll©7 5 / 

tm : 

( a ) mm^ 9 icfaRwr ^ > w&n 

(b) @a?y#^9^E«»T^ ;mmfc&^xifrt>wtm<oT$;m<D&£:, 
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( a ) mm* 1 1 \z.im.(DT x / mmm ; 

( b m?m%- 1 1 i-iB^oT ^ j mm^^x i *»6>**i©t ^ j m<ox^ 

W : 

12. £lT©^3& i ©T5y»K?(ISr^r'f-S^3fcSeK. 
( a ) IB^IJ#^- 1 3 (CfB^OT 5 / ; Xtt> 

( b )@B?IJ#-5§- 1 3 tifES^T 5. J BfcffifllfcfcVvC 1 d^l|©7 $ J Wt<Ok& 

1 3. »Jfc3Cl2&»e> 1 2(0{sm*>K:fB«J<D®eif^= I -Ki-^DNA o 

14. ElT©^)i^DNA„ 

(a) BB?9##lK:|Bit©T5/SfeE?(* = -K1"«DNA ; XHU 

( b ) @B?"J## 1 fciE^tf>T ^ / BftE?5fcfeV^ 1 btl©7 $ 7 Wt<D£.£:, 

A : 

15. " RT©fiTtud^mSSa?iJSr*i-5DNA 0 ■- - • 
( a ) 1H?!J#-Ji- 2 £flett®&S£?ll ; xrau 

( b ) Eflltf-* 2 KUBi&omSIB^Jfci&^T l hW<om&<ot^^, W&RTfi 

16. ^TO^^ODNA, 

(a) E?0#-^3fc|E*©T5/iftiB5!ISr=-Ki-5DNA ; Xf^ 

(b) E?IJ##3 fcfB«Stf>T5 /WtmWZ&^X 1 *^ftfi07$/»0^, 

A : 

( a ) @B»-^ 4 fc|B«»«aSE2?!l ; XWu 
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18. ar©»©DNA„ 

( a ) 5X147 fc»«©T ^ J ®E#I& = - KtSDNA ; Xtt, 

(b) E^0#-^5X»7fce«©T5 y»E^*3V^Tl*»e»jRfi©T5 

5DNA : 

1 9 . £tT©^tb^©^iiBa^J^^i-5 DNA 0 
( a ) Efll** 6 Xft 8 tZHE^&SE?>J ; Xf4% 

( b ) m?m-% 6XK.8 K.mtoO&£gBMK.ft^X 1 & ^fiOlS©^ ft 

2 0. £AT^tl/36^DNAo 

(a) ffi?!I#-8-9tt5B«or$y»KJ!ISr = -Ki-5DNA ; Xttu 

( b ) @B?iJ#-*§- 9 fcfB«©T 5 7 SfeE70K:*3V N T 1 a»&M©T 5 J WUDk&s 

A : 

2 1. ^T^tt^MIB^J^I-SDNAo 

( a ) E?ll## 1 0 i^fE^O&SIH^J ; Xte x 

(b ) IB?IJ#^ 1 0 £fB$tf>*££K?!lfc::J3V>T 1 ^p,ti©ts©^> IK&ft 
tf/Olttttto&^sati£EW«r#U *3fc«ejfSr=«-Ki-5«[*E^I : 

2 2. ^TO-fnT^ODNAo 
(a) ffi?iJ#"^l lKE«©T$/»BWfc=-K1"3DNA;Xtt, 
( b )ga^iJ#-^ 1 1 fcEttOT 5 / KEfllfcfc^t: 1 j&> bftfiOT ^ / BL<D4&s 

-KtSDNA: 
2 3. ^T^H^tSSE^JSr^i'SDNA. 

(a) E3WH 2 {JilB^O^SE^J ; Xtts 
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2 4. J^T©Mt>^£>DNA 0 
( a ) @KW§- 1 3 \Z.mm<DT % J WmW^— K-r 3 DNA; 
( b )@E?iJ#-J§- 1 3 tM07 ^ 7 SIB90fc*JVNT 1 *^II©7 5 / m.<DX9k, 

A : 

2 5. &T<Dfttlfr(OM&mn*1lir5D-NA 0 

( a ) |B^J#-^ 1 4 {Cf^^mSBB^J ; X«> 

( b ) 1 4 KiBiKc>&gia?ij{£*5v^ i j&>&aHBG>iS*©*5^ sms. 
2 6. 3*>b2 5©^*^e*©DNA*^ri-5«a*iJix.^^^ 



2 7 . 13;&»b2 5 <Dfaft/N-IB^<E>DN AXf*W#9C 2 6 fcJBffc© 

2 9 fc|B«©»^3teSefto 
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v^t fret m*ft?zbZ!%mk-tz>, ±mm& mw 

34. 1^£>4, 6, 7^bl OXttl 2<D»,^lB«©«g£lSl, It 
jfc^S 1 4 2 1 % 2 2 5 ©fiEfta»fc|B«©DNA, 2 6 {CfB^O 

3 5. »M5Xttll^fEl©feiiei^ f»*^2 2Xtt2 3 £1B«£> 
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SEQUENCE LISTING 
<110> RIKEN 

<120> Fluorescent protein and color protein 

<130> A41347A 

<160> 44 

<210> 1 

<211> 227 

<212> PRT 

<213> Montipora sp. 
<400> 1 

Met Ala Leu Ser Lys Arg Gly Val Lys Gly Glu Met Lys Leu Lys Phe 

1 5 10 15 

His Met Glu Gly Cys Val Asn Gly His Glu Phe Thr He Lys Gly Glu 

20 25 30 

Gly Thr Gly Gin Pro Tyr Glu Gly Thr Gin Cys He Gin Leu Arg Val 

35 40 45 

Glu Lys Gly Gly Pro Leu Pro Phe Ser Val Asp He Leu Ser Ala Ala 

50 55 60 

Phe Leu Tyr Gly Asn Arg Cys Met Thr Lys Tyr Pro Gly Gly He Val 
65 70 75 80 

Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Glu Arg Ser 

85 90 95 

Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He Arg 

100 105 110 

Leu Ser Val Glu Asp Asn Cys Phe Tyr His Glu Ser Lys Phe Ser Gly 

115 120 125 

Val Asn Phe Pro Val Asp Gly Pro Val Met Thr Leu Ala Thr Thr Gly 
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130 135 140 

Trp Glu Pro Ser Ser Glu Lys Met Val Pro Ser Gly Gly He Val Lys 
145 150 155 160 

Gly Asp Val Thr Met Tyr Leu Leu Leu Lys Asp Gly Gly Arg Tyr Arg 

165 170 175 

Cys Gin Phe Asn Ser Asn Tyr Lys Ala Lys Thr Glu Pro Lys Glu Met 

180 185 190 

Pro Asp Phe His Phe Val Glu His Lys He Val Arg Thr Asp Leu Gly 

195 200 205 

Gly Arg Asp Gin Lys Trp Gin Leu Val Gly Asn Ser Ala Ala Cys Ala 

210 215 220 

Ser Ala Phe 
225 

<210> 2 
<211> 684 
<212> DNA 

<213> Montipora sp. 
<400> 2 

atg get ctt tea aag cga ggt gtc aaa ggc gaa atg aaa ctg aaa ttc 48 
Met Ala Leu Ser Lys Arg Gly Val Lys Gly Glu Met Lys Leu Lys Phe 

1 5 10 15 

cat atg gag ggg tgt gtt aac ggg cat gaa ttt aca ate aag ggc gaa 96 
His Met Glu Gly Cys Val Asn Gly His Glu Phe Thr lie Lys Gly Glu 

20 25 30 

ggc act ggg caa cct tac gaa ggg aca cag tgt att caa etc cgt gtg 144 
Gly Thr Gly Gin Pro Tyr Glu Gly Thr Gin Cys He Gin Leu Arg Val 
35 40 45 
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gaa aaa ggg ggt cca ttg cca ttc tea gta gac ata ttg teg get gcg 192 
Glu Lys Gly Gly Pro Leu Pro Phe Ser Val Asp He Leu Ser Ala Ala 

50 55 60 

ttt eta tac gga aac agg tgc atg ace aaa tat cct gga ggc ata gtt 240 
Phe Leu Tyr Gly Asn Arg Cys Met Thr Lys Tyr Pro Gly Gly He Val 
65 70 75 80 

gac tat ttc aag aac tea tgc cct get gga tat aca tgg gaa agg tct 288 
Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Glu Arg Ser 

85 90 95 

ttt etc ttt gaa gat ggc gcg gtg tgc aca gca agt gca gat ata cgc 336 
Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He Arg 

100 105 110 

ttg agt gtc gag gat aac tgc ttt tat cac gaa tec aag ttt agt gga 384 
Leu Ser Val Glu Asp Asn Cys Phe Tyr His Glu Ser Lys Phe Ser Gly 

115 120 125 

gta aac ttt cct gtt gat gga cct gtg atg aca ctg gcg acg act ggt 432 
Val Asn Phe Pro Val Asp Gly Pro Val Met Thr Leu Ala Thr Thr Gly 

130 135 140 

tgg gag cca tec tec gag aaa atg gtg ccc agt ggg ggg ata gtg aaa 480 
Trp Glu Pro Ser Ser Glu Lys Met Val Pro Ser Gly Gly He Val Lys 
145 150 155 160 

ggg gat gtc ace atg tac etc ctt ctg aag gat ggt ggg cgt tac egg 528 
Gly Asp Val Thr Met Tyr Leu Leu Leu Lys Asp Gly Gly Arg Tyr Arg 

165 170 175 

tgc cag ttc aac agt aat tac aag gca aag act gag ccg aaa gag atg 576 
Cys Gin Phe Asn Ser Asn Tyr Lys Ala Lys Thr Glu Pro Lys Glu Met 
180 185 190 
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cca gac ttt cac ttc gtg gag cat aag ate gta agg acc gac etc ggt 624 
Pro Asp Phe His Phe Val Glu His Lys He Val Arg Thr Asp Leu Gly 

195 200 205 

ggc cga gac cag aaa tgg caa ctg gtg gga aat tct get gca tgt gca 672 
Gly Arg Asp Gin Lys Trp Gin Leu Val Gly Asn Ser Ala Ala Cys Ala 

210 ^ 215 220 

age get ttc taa 684 
Ser Ala Phe 
225 

<210> 3 
<211> 232 
<212> PRT 
<213> Acropora sp. 
<400> 3 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Lys Thr Lys 

15 10 15 

Tyr His Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Ala Thr Gly Tyr Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

He He Lys Pro Ala Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Ser Val Phe His Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Ala Val Ala Thr Ala Ser Trp 
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100 105 110 

Asn He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Phe His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Asp Trp Glu Lys Ser Phe Glu Lys Met Thr Val Ser Lys Glu Val Leu 
145 150 155 160 

Arg Gly Asp Val Thr Met Phe Leu Met Leu Glu Gly Gly Gly Ser His 

165 170 175 

Arg Cys Gin Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

Pro Pro Asn His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Ser Ala Lys Gly Phe Thr Val Lys Leu Glu Ala His Ala Val Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 4 . 
<211> 699 
<212> DNA 
<213> Acropora sp. 
<400> 4 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg aag acg aaa 48 
Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Lys Thr Lys 

15 10 15 

tac cat atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 
Tyr His Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 
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20 25 30 

gta gca act ggg tac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Ala Thr Gly Tyr Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag cct gcg gga aaa ccc ctt cca ttc tec ttt gac ata ctg 192 
He He Lys Pro Ala Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

tea tea gtc ttt cat tat gga aac agg tgc ttc aca aag tac cct gca 240 
Ser Ser Val Phe His Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg teg tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gaa gat gga gca gtt get aca gee age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Ala Val Ala Thr Ala Ser Trp 

100 105 110 

aac att cgt etc gaa gga aat tgc ttc ate cac aat tec ate ttt cat 384 
Asn He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Phe His 

115 120 125 

ggc gta aac ttt ccc get gat gga ccc gta atg aaa aag cag aca att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

gac tgg gag aag tec ttc gaa aaa atg act gtg tct aaa gag gtg eta 480 
Asp Trp Glu Lys Ser Phe Glu Lys Met Thr Val Ser Lys Glu Val Leu 
145 150 155 160 

aga ggt gat gtg act atg ttt ctt atg etc gaa gga ggt ggt tct cac 528 
Arg Gly Asp Val Thr Met Phe Leu Met Leu Glu Gly Gly Gly Ser His 
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165 170 175 

aga tgc cag ttt cac tec act tac aaa aca gag aag ccg gtc gca atg 576 
Arg Cys Gin Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ccg aat cat gtc gta gaa cat caa att gtg agg acc gac ctt ggc 624 
Pro Pro Asn His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

caa agt gca aaa ggc ttt aca gtc aag ctg gaa gca cat get gtg get 672 
Gin Ser Ala Lys Gly Phe Thr Val Lys Leu Glu Ala His Ala Val Ala 

210 215 220 

cat gtt aac cct ttg aag gtt aaa taa 699 
His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 5 
<211> 232 
<212> PRT 
<213> Acropora sp. 
<400> 5 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

15 10 15 

Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
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65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly. Val Ala Thr Ala Ser Trp 

100 105 no 

Ser He Arg Leu Glu Gly Asn Cys Phe lie His Asn Ser He Tyr His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
I 45 150 155 160 

Arg Gly Asp Val Thr Gin Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 6 
<211> 699 
<212> DNA 
<213> Acropora sp. 
<400> 6 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg egg acg aaa 48 
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Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

15 10 15 

tac cgt atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 
Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

gta gga act gga aac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag tct aag gga aaa ccc ctt cca ttc tec ttt gac ata ctg 192 
He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

tea aca gec ttt caa tat gga aac aga tgc ttc aca aag tac cct gca 240 
Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg tea tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gag gat gga gga gtt get aca gee age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

age att cgt etc gaa gga aat tgc ttc ate cac aat tec ate tat cat 384 
Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

ggc gta aac ttt ccc get gat gga ccc gta atg aag aag cag aca att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

ggc tgg gat aag tec ttc gaa aaa atg agt gtg get aaa gag gtg eta 480 
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Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu. Val Leu 
145 150 155 160 

aga ggt gat gtg act cag ttt ctt ctg etc gaa gga ggt ggt tac cag 528 
Arg Gly Asp Val Thr Gin Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

aga tgc egg ttt cac tec act tac aaa acg gag aag cca gtc gca atg 576 
Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ccg agt cat gtc gta gaa cat caa att gtg agg acc gac ctt ggc 624 
Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

caa act gca aaa ggc ttc aag gtc aag ctg gaa gaa cat get gag get 672 
Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

cat gtt aac cct ttg aag gtt aaa taa 699 
His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 7 
<211> 232 
<212> PRT 
<213> Acropora sp. 
<400> 7 

Met Val Ser Tyr Ser Lys Gin Gly lie Ala Gin Glu Met Arg Thr Lys 

1 5 10 15 

Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 
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35 40 45 

lie He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

Ser He Arg Leu Glu Gly Asn Cys Phe lie His Asn Ser He Tyr His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

Arg Gly Asp Val Thr His Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 8 
<211> 699 
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<212> DNA 

<213> Acropora sp. 

<400> 8 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg egg acg aaa 48 
Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

15 10 15 

tac cgt atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 
Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

gta gga act gga aac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag tct aag gga aaa ccc ctt cca ttc tec ttt gac ata ctg 192 
He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

tea aca gec ttt caa tat gga aac aga tgc ttc aca aag tac cct gca 240 
Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg tea tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gag gat gga gga gtt get aca gec age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

.100 105 110 

age att cgt etc gaa gga aat tgc ttc ate cac aat tec ate tat cat 384 
Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 
115 120 125 
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ggc gta aac ttt ccc get gat gga ccc gta atg aag aag cag aca att 432 
Gly Val Asti Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr lie 

130 135 140 

ggc tgg gat aag tec ttc gaa aaa atg agt gtg get aaa gag gtg eta 480 
Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

aga ggt gat gtg act cat ttt ctt ctg etc gaa gga ggt ggt tac cag 528 
Arg Gly Asp Val Thr His Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

aga tgc egg ttt cac tec act tac aaa acg gag aag cca gtc gca atg 576 
Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ccg agt cat gtc gta gaa cat caa att gtg agg acc gac ctt ggc 624 
Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

caa act gca aaa ggc ttc aag gtc aag ctg gaa gaa cat get gag get 672 
Gin Thr' Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

cat gtt aac cct ttg aag gtt aaa taa 699 
His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 9 
<211> 232 
<212> PRT 

<213> Montipora sp. 
<400> 9 

Met Ala Leu Ser Lys His Gly Leu Thr Lys Asn Met Thr Thr Lys Tyr 
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1 5 10 15 

Arg Met Glu Gly Cys Val Asp Gly His Lys Phe Val He Thr Gly Asp 

20 25 30 

Gly He Gly Asp Pro Phe Glu Gly Lys Gin Thr Ser lie Asp Leu Cys 

35 40 45 

Val Val Glu Gly Gly Pro Leu Pro Phe Ser Glu Asp He Leu Ser Ala 

50 55 60 

Val Phe Asp Tyr Gly Asn Arg Val Phe Thr Lys Tyr Pro Gin Asp Leu 
65 70 75 80 

Val Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Gin Arg 

85 90 95 

Ser Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He 

100 105 HO 

Arg Val Ser Val Glu Glu Asn Cys Phe Tyr His Glu Ser Lys Phe His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Met Thr Thr 

130 135 140 

Asn Trp Glu Pro Ser Cys Glu Lys He Thr Pro He Leu Asn Glu Gly 
145 150 155 160 

He Leu Lys Gly Asp Val Thr Met Phe Leu Leu Leu Lys Asp Gly Gly 

165 170 175 

Arg Tyr Arg Cys Gin Phe Asp Thr Val Tyr Lys Ala Lys Ala Asp Ala 

180 185 190 

Lys Lys Met Pro Glu Trp His Phe He Gin His Lys Leu Thr Arg Glu 

195 200 205 

Asp Arg Ser Asp Ala Lys His Gin Lys Trp Arg Leu Val Glu Asn Ala 
210 215 220 
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He Ala Tyr Arg Ser Thr Leu Pro 
225 230 
<210> 10 
<211> 699 
<212> DNA 

<213> Montipora sp. 
<400> 10 

atg get ctt tea aag cac ggt eta aca aag aac atg acg acg aaa tac 48 
Met Ala Leu Ser Lys His Gly Leu Thr Lys Asn Met Thr Thr Lys Tyr 

15 10 15 

cgc atg gaa ggg tgt gtc gat ggg cat aaa ttt gta ate acg ggc gac 96 
Arg Met Glu Gly Cys Val Asp Gly His Lys Phe Val He Thr Gly Asp 

20 25 30 

ggc att gga gat cct ttc gaa ggg aaa cag act agt att gat ctg tgt 144 
Gly He Gly Asp Pro Phe Glu Gly Lys Gin Thr Ser He Asp Leu Cys 

35 40 45 

gtg gtt gaa ggg gga cca ctg cca ttc tec gaa gat ata ttg tct get 192 
Val Val Glu Gly Gly Pro Leu Pro Phe Ser Glu Asp He Leu Ser Ala 

50 55 60 

gtg ttt gac tac gga aac agg gtc ttt act aaa tat ect caa gac ctt 240 
Val Phe Asp Tyr Gly Asn Arg Val Phe Thr Lys Tyr Pro Gin Asp Leu 
65 70 75 80 

gtt gac tat ttc aag aac tea tgt cct get gga tat aca tgg caa agg 288 
Val Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Gin Arg 

85 90 95 

tct ttt etc ttt gaa gat ggt gca gtt tgc aca gec agt gca gat ata 336 
Ser Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He 



15/31 



WO04111235 [nie:/ /C:\Documents and Settings\eva^|Pgsktgp\Docsf orAJ\WO041112 35.cpcl 



Page 90 of 112 



WO 2004/111235 PCT/JP2004/008786 

100 105 110 

aga gtg agt gtt gag gag aac tgc ttt tat cac gag tec aag ttt cat 384 
Arg Val Ser Val Glu Glu Asn Cys Phe Tyr His Glu Ser Lys Phe His 

115 120 125 

gga gtg aac ttt cct get gat gga cct gtg atg aaa aag atg aca act 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Met Thr Thr 

130 135 140 

aat tgg gaa cca tec tgc gag aaa ate aca cca ata ctt aat gag ggg 480 
Asn Trp Glu Pro Ser Cys Glu Lys He Thr Pro He Leu Asn Glu Gly 
145 150 155 160 

ata ttg aaa gga gat gtc ace atg ttc etc ctt ctg aag gat ggt ggg 528 
He Leu Lys Gly Asp Val Thr Met Phe Leu Leu Leu Lys Asp Gly Gly 

165 170 175 

cgt tac egg tgc cag ttc gac aca gtt tac aaa gca aag get gac gca 576 
Arg Tyr Arg Cys Gin Phe Asp Thr Val Tyr Lys Ala Lys Ala Asp Ala 

180 185 190 

aaa aag atg ccg gaa tgg cac ttc ate caa cat aag etc ace egg gaa 624 
Lys Lys Met Pro Glu Trp His Phe He Gin His Lys Leu Thr Arg Glu 

195 200 205 

gac cgc age gat get aag cac cag aaa tgg cga ctg gta gaa aat get 672 
Asp Arg Ser Asp Ala Lys His Gin Lys Trp Arg Leu Val Glu Asn Ala 

210 215 220 

att gca tac cga tec aca tta ccc tga 699 
He Ala Tyr Arg Ser Thr Leu Pro 
225 230 
<210> 11 
<211> 232 
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<212> PRT 

<213> Actinia equina 
<400> 11 

Met Ser Ser Leu Val Lys Lys Asp Met Cys He Lys Met Thr Met Glu 

1 5 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Val Gly Glu Gly Glu Gly 

20 25 30 

Lys Pro Phe Glu Gly Thr Gin Glu Glu Lys He Arg He Thr Glu Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Met Tyr 

50 55 60 

Gly Ser Lys Thr Phe He Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Asp Ser Leu Pro Glu Gly Tyr Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

Glu Asp Gly Gly Tyr Leu Thr He His Gin Asp Thr Ser He Gin Gly 

100 105 110 

Asp Ser Phe He Phe Lys Val Lys Val He Gly Ala Asn Phe Pro Ala 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Thr Asp Gly Asn His Leu Thr Ser His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Pro Ala Asn Ala Val Asn Met Pro Lys Phe 
180 185 190 
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His Phe Gly Asp His Arg He Glu He Leu Lys Glu Ala Glu Pro Gly 

195 200 205 

Lys Phe Tyr Glu Gin Tyr Glu Ser Ala Val Ala Arg Tyr Cys Glu Ala 

210 215 220 

Ala Pro Ser Lys Leu Gly His His 
225 230 
<210> 12 
<211> 699 
<212> DNA 

<213> Actinia equina 
<400> 12 

atg tct tea ttg gtt aag aag gat atg tgc ate aag atg acc atg gaa 48 
Met Ser Ser Leu Val Lys Lys Asp Met Cys He Lys Met Thr Met Glu 

15 10 15 

ggg aca gta aat ggt cac cac ttc aag tgt gta gga gaa gga gaa ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Val Gly Glu Gly Glu Gly 

20 25 30 

aag cca ttt gaa ggt acc cag gag gaa aag ata aga ate act gaa gga 144 
Lys Pro Phe Glu Gly Thr Gin Glu Glu Lys He Arg He Thr Glu Gly 

35 40 45 

ggt ccc tta cca ttt gcg tac gat att ttg gca cct tgt tgc atg tat 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Met Tyr 

50 55 60 

gga age aaa acc ttc ate aag cat gtc tea ggg att cca gat tac ttc 240 
Gly Ser Lys Thr Phe He Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag gat tct tta cct gaa gga tac act tgg gaa aga acc caa ate tac 288 
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Lys Asp Ser Leu Pro Glu Gly Tyr Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

gag gat gga ggc tat ctt acc att cac cag gac aca age ata cag gga 336 

Glu Asp Gly Gly Tyr Leu Thr He His Gin Asp Thr Ser He Gin Gly 

100 105 110 

gat age ttt att ttc aag gtt aaa gtc ate ggt gee aac ttc cct gee 384 

Asp Ser Phe He Phe Lys Val Lys Val He Gly Ala Asn Phe Pro Ala 

115 120 . 125 

aat ggt ccc gtg atg cag aag aaa aca gec gga tgg gaa cca tgc gta 432 

Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cca cgt gac gga gtc ctg tgt ggg cag tec ttg atg 480 

Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Ser Leu Met 

145 150 155 160 

gec ctg aaa tgc act gat ggt aac cat ttg acg age cat ctg cga act 528 

Ala Leu Lys Cys Thr Asp Gly Asn His Leu Thr Ser His Leu Arg Thr 

165 170 175 • 

act tac agg tec aga aag cca gee aat gcg gtt aat atg cca aaa ttt 576 

Thr Tyr Arg Ser Arg Lys Pro Ala Asn Ala Val Asn Met Pro Lys Phe 

180 185 190 " 

cat ttt gga gac cat cgc att gag ata eta aag gaa gca gaa cca ggc 624 

His Phe Gly Asp His Arg He Glu He Leu Lys Glu Ala Glu Pro Gly 

195 200 . 205 

aag ttt tat gaa cag tac gaa tea gca gtg gee agg tac tgt gaa get 672 

Lys Phe Tyr Glu Gin Tyr Glu Ser Ala Val Ala Arg Tyr Cys Glu Ala 

210 215 220 

gca cca tea aag ctt gga cat cac taa 699 
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Ala Pro Ser Lys Leu Gly His His 
225 230 
<210> 13 
<211> 224 
<212> PRT 

<213> Lobophytum crassvm 
<400> 13 

Met Ser Val lie Lys Gin Glu Met Lys lie Lys Leu His Met Glu Gly 

1 '5 10 15 

Asn Val Asn Gly His Ala Phe Val He Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

Pro Tyr Asp Gly Thr Gin Thr Leu Asn Leu Thr Val Lys Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ser Tyr Asp He Leu Thr Asn Ala Phe Gin Tyr Gly 

50 55 60 

Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp He Pro Asp Tyr Phe Lys 
65 70 75 80 

Gin Thr Phe Pro Glu Gly Tyr Ser Trp Glu Arg Thr Met Ser Tyr Glu 

85 90 95 

Asp Asn Ala He Cys Asn Val Arg Ser Glu He Ser Met Glu Gly Asp 

100 105 110 

Cys Phe He Tyr Lys He Arg Phe Asp Gly Lys Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr Glu 

130 135 140 

Met Met Tyr Val Arg Asp Gly Phe Leu Met Gly Asp Val Asn Met Ala 
145 150 155 160 
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Leu Leu Leu Glu Gly Gly Gly His His Arg Cys Asp Phe Lys Thr Ser 

165 170 175 

Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His Tyr Val Asp 

180 185 190 

His Arg He Glu He Leu Ser His Asp Arg Asp Tyr Ser Lys Val Lys 

195 200 205 

Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Leu Leu Pro Ser Gin Ala 

210 215 220 

<210> 14 
<211> 675 
<212> DNA 

<213> Lobophytvm eras sum 
<400> 14 

atg agt gtg att aaa caa gaa atg aag ate aag ctg cat atg gaa gga 48 
Met Ser Val He Lys Gin Glu Met Lys He Lys Leu His Met Glu Gly 

1 5 10 15 

aat gta aac ggt cat gca ttt gtg att gaa gga gat gga aaa gga aag 96 
Asn Val Asn Gly His Ala Phe Val He Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

cct tac gat ggg aca cag act tta aac ctg aca gtg aaa gaa ggc gca 144 
Pro Tyr Asp Gly Thr Gin Thr Leu Asn Leu Thr Val Lys Glu Gly Ala 

35 40 45 

cct etc cct ttt tct tac gac ate ttg aca aat gcg ttc cag tac gga 192 
Pro Leu Pro Phe Ser Tyr Asp He Leu Thr Asn Ala Phe Gin Tyr Gly 

50 55 60 

aat aga gca ttc act aaa tat cca gec gat ata cca gac tat ttc aag 240 
Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp He Pro Asp Tyr Phe Lys 
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65 70 75 80 

cag acg ttt ccc gag ggg tat tea tgg gaa aga acc atg agt tat gaa 288 
Gin Thr Phe Pro Glu Gly Tyr Ser Trp Glu Arg Thr Met Ser Tyr Glu 

85 90 95 

gac aac gec att tgc aac gtg aga age gag ate age atg gaa ggc gac 336 
Asp Asn Ala He Cys Asn Val Arg Ser Glu He Ser Met Glu Gly Asp 

100 105 HO 

tgc ttt ate tat aaa att egg ttt gat ggc aag aac ttt ccc ccc aat 384 
Cys Phe He Tyr Lys He Arg Phe Asp Gly Lys Asn Phe Pro Pro Asn 

115 120 125 

ggt cca gtt atg cag aag aaa act ttg aag tgg gaa cca tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr Glu 

130 135 140 

atg atg tac gtg cgt gat ggg ttt ctg atg ggt gat gtt aac atg get 480 
Met Met Tyr Val Arg Asp Gly Phe Leu Met Gly Asp Val Asn Met Ala 
145 150 155 160 

ctg ttg ctt gaa gga ggt ggc cat cac cga tgt gac ttc aaa act tec 528 
Leu Leu Leu Glu Gly Gly Gly His His Arg Cys Asp Phe Lys Thr Ser 

165 170 175 

tac aaa gcg aaa aag gtt gtg cag ttg cca gat tat cac tat gtg gac 576 
Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His Tyr Val Asp 

180 185 190 

cat cgt ate gag ate ttg age cat gac agg gat tac age aaa gtc aag 624 
His Arg He Glu He Leu Ser His Asp Arg Asp Tyr Ser Lys Val Lys 

195 200 205 

ctg tat gag aat gcg gtt get cgc tat tct ttg ctg cca agt cag gee 672 
Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Leu Leu Pro Ser Gin Ala 
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210 215 220 

ta 8 675 
<210> 15 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 15 

gaaggrtgyg tcaayggrca y 21 
<210> 16 
<211> 23 . 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 16 

acvggdccat ydgvaagaaa rtt 23 
<210> 17 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 17 

ggccacgcgt cgactagtac gggiigggii gggiig 36 
<210> 18 
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<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 18 

ccatcttcaa agagaaaaga ccttt 25 
<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 19 

ggccacgcgt cgactagtac 20 
<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

catgagttct tgaaatagtc aac 23 
<210> 21 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 21 

atggctcttt caaagcgagg tg 22 
<210> 22 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 22 

gggggatccg accatggctc tttcaaagcg aggtg 35 
<210> 23 
<211> 26 
<212> DNA • 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 23 

tagaaatgac ctttcatatg acattc 26 
<210> 24 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 24 
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tctgtttcca tattgaaagg ctg 23 
<210> 25 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 25 

atggtgtctt attcaaagca aggcatcgca ca 32 
<210> 26 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 26 

cgggatccga ccatggtgtc ttattcaaag caaggcatcg caca 44 
<210> 27 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 27 

tagaaatgac ctttcatatg acattc 26 
<210> 28 
<211> 23 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 28 

tctgtttcca tattgaaagg ctg 23 
<210> 29 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 29 

atggtgtctt attcaaagca aggcatcgca ca 32 
<210> 30 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 30 

cgggatccga ccatggtgtc ttattcaaag caaggcatcg caca 44 
<210> 31 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 31 



<210> 32 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 32 

gggggatccg accatggctc tttcaaagca cggtc 35 
<210> 33 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 33 

ggiwsbgtia ayggvcayda ntt 23 
<210> 34 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 34 

gtcitcttyt gcaciacigg iccatydgva ggaaa 35 



atggctcttt caaagcacgg tc 



22 
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<210> 35 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 35 

ccttgaaaat aaagctatct 20 
<210> 36 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 36 

ccctgtatgc ttgtgtcctg 20 
<210> 37 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 37 

cccggatccg accatggtgt cttcattggt taagaa 36 
<210> 38 
<211> 21 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 38 

grraggiwsb gthaayggvc a 21 
<210> 39 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 39 

aactggaaga attcgcggcc gcaggaa 27 
<210> 40 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 40 

gtcitcttyt gcaciacigg iccatydgva ggaaa 35 
<210> 41 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 41 



ttgtcaagat atcgaaagcg aacggcagag 



<210> 42 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 42 

ggccacgcgt cgactagtac 20 
<210> 43 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 43 

cttctcacgt tgcaaatggc 20 
<210> 44 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 44 

cccggatccg atgagtgtga ttacawcaga aatgaagatg gage 44 
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1- □ Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely; 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3-D Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

With respect to the fluorescent proteins defined by SEQ ID Nos. 1, 3, 5, 
7 , 9, 11 and 13 set forth in the claims, although the fluorescent proteins 
derived f rom Acr.opora sp. and defined by SEQ ID Nos. 3, 5 and 7 have analogous 
amino acid sequences (88% or higher identicality) , there is no common chemical 
structure (65% or below identicality) among the other amino acid sequences, 
which are only common to each other in being fluorescent proteins derived 
from the anthozoan class ; 

However, since various fluorescent proteins derived from the anthozoan class 
(Sinularia lochmodes subclass and Screlactinians subclass) are known as 
(continued to extra sheet) 

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2 - (3 As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 

any additional fee. 

3- D As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest additional search fees were accompanied by the applicant's protest 

□ No protest accompanied the payment of additional search fees. 
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Continuation of Box No, III of continuation of first sheet (2) 

described in the references cited in the following C-column, being 
fluorescent proteins derived from the anthozoan class cannot constitute 
special technical features within the meaning of PCT Rule 13.2. 

Therefore, the inventions relating to. fluorescent proteins defined 
by SEQ ID Nos. 1, 3, 5, 7, 9, 11 and 13 among the inventions claimed 
in the claims cannot be stated as being a group of inventions linked 
with each other so as to form a single general inventive concept. ' It 
appears that as the fluorescent proteins defined by SEQ ID Nos. 3, 5 
and 7 satisfy the requirement of unity of invention, the inventions consist 
of a group of five inventions directed to five different fluorescent 
proteins. 
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